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SUMMARY  OF  PRINCIPAL  FINDINGS  AND  RECOMMENDATIONS 


Water  supply  resources  are  important  factors  influencing  the  overall  quality 
of  life  in  the  Pioneer  Valley.     However,  many  problems,  such  as  chemical 
contamination  and  drought,  can  threaten  these  resources.     Therefore,  long 
range  planning  is  essential  to  insuring  that  safe,  high  quality  water,  in 
sufficient  volumes,  is  available  to  meet  the  needs  of  present  and  future 
water  users. 

This  report  provides  an  assessment  of  water  supply  resources  in  the  43  cities 
and  towns  which  compose  the  LPVRPC's  planning  district.     It  includes  informa- 
tion on  current  water  supply  and  demand  for  each  community,  water  quality, 
drought  management,  protective  measures,  intermunicipal  connections,  water 
pricing  levels  and  future  needs. 

An  important  element  of  the  study  is  a  series  of  water  supply  and  demand  pro- 
jections which  assess  the  adequacy  of  each  community's  supply  to  the  year  2000. 
The  projections  estimate  future  water  demand  based  upon  present  consumption 
levels  and  projected  population  growth.     The  safe  yield  of  each  community's 
supply  system  is  calculated  based  on  the  best  available  estimate  provided  by 
the  municipal  water  department  or  supplier.     Using  these  supply  and  demand 
projections,  a  water  supply  surplus  or  deficit  is  projected  for  both  the 
years  1990  and  2000. 

The  following  is  a  summary  of  the  principal  findings  and  recommendations 
which  are  described  in  greater  detail  in  the  body  of  this  report. 

Principal  Findings 

1.  Water  supply  deficits  projected  for  nine  communities  by  the  year  2000. 

Of  the  43  Pioneer  Valley  communities,  nine  communities,  including  Amherst, 
Chester,  Cummington,  Granville,  Palmer,  Southwick,  Ware,  Westfield  and 
West  Springfield,  are  projected  for  water  supply  deficits  in  the  years 
1990  or  2000  if  no  corrective  action  is  taken.     However,  most  of  these 
communities  have  already  initiated  planning  designed  to  augment  their  ex- 
isting supplies.     If  these  plans  are  successfully  implemented,  these 
potential  supply  deficits  can  be  avoided. 

2.  Water  supply  contamination  problems  have  adversely  affected  13  communities. 

A  total  of  thirteen  communities  have  experienced  chemical  contamination  in 
public  or  private  water  supplies,  including  elevated  sodium  levels  and 
toxic  chemical  contamination.     Wells  in  four  Pioneer  Valley  communities — 
Amherst,  Chester,  Belchertown  and  Palmer — have  been  closed  due  to  the 
presence  of  toxic  chemicals.     Elevated  levels  of  sodium  or  chloride  are 
cited  in  another  eleven  communities ,  many  due  to  roadsalt  application 
and  storage  procedures.     Bacterial  contamination  and  acid  rain  have  also 
caused  problems  in  some  water  supplies. 

3.  Drought  restrictions  cause  major  impacts  on  Pioneer  Valley  communities. 

During  1980-1981,  drought  was  a  major  concern  for  many  Pioneer  Valley 
water  supplies.     Three  communities — Chester,  Russell  and  Wilbraham — 


made  formal  drought  declarations  under  Chapter  40  of  the  Massachusetts 
General  Laws  to  enforce  mandatory  water  conservation  measures.     At  least 
eight  additional  Pioneer  Valley  communities  instituted  voluntary  con- 
servation measures  in  1981.     In  1980,  the  University  of  Massachusetts 
at  Amherst  received  nationwide,  media  attention  when  it  was  forced  to 
close  down  for  a  week  due  to  inadequate  water  supplies  in  the  Town. 

4.  Potential  emergency  intermunicipal  water  supply  connections  exist  in 
many  communities. 

Intermunicipal  water  supply  connections  are  important  methods  for  facili- 
tating cooperation  between  communities  in  times  of  drought.     Such  con- 
nections could  permit  the  transfer  of  water  to  a  drought-sticken  community 
from  a  neighboring  community  with  a  water  surplus.     This  report  describes 
the  location,  type  and  characteristics  of  the  existing  or  potential  inter- 
municipal supply  connections  which  exist  in  20  Pioneer  Valley  communities. 

5.  Existing  water  pricing  policies  do  not  encourage  water  conservation. 

In  the  communities  of  the  Pioneer  Valley  Region,  a  wide  variety  of  water 
pricing  policies  are  in  use,  including:     decreasing  block  rates;  unmetered 
flat  rates;  uniform  block  rates;  full  cost  assessments;  and  the  lack  of 
pricing  in  areas  not  served  by  public  water  systems.     None  of  these  pol- 
icies have  been  designed  with  the  primary  intent  of  reducing  consumer 
demand  or  encouraging  water  conservation. 

Principal  Recommendations 

1.    Mechanisms  to  protect  ground  and  surface  water  supplies  from  contamina- 
tion should  be  adopted  by  communities. 

Communities  should  take  action  now,  before  contamination  incidents  occur, 
to  protect  valuable  water  supplies.     Regulation  of  potentially  hazardous 
activities,  acquisition  of  land  surrounding  water  supplies  and  proper 
planning  for  future  development  are  essential  to  insuring  adequate  pro- 
tection of  surface  and  subsurface  water  supplies. 

This  report  provides  model  bylaws  and  regulations  which  can  be  used  as 
tools  to  help  protect  water  quality,  including  a  model  zoning  overlay 
district,  subdivision  and  health  regulations,  a  municipal  underground 
storage  tank  bylaw,  and  model  roadsalting  policy.     Zoning  bylaws  estab- 
lishing water  supply  protection  districts  have  already  been  adopted  in 
Easthampton,  Pelham,  Holyoke,  Wilbraham  and  Amherst,  and  serve  as  models 
for  the  Pioneer  Valley  Region. 

Communities  served  by  groundwater  supplies  should  consider  application 
for  funds  from  the  Massachusetts  Department  of  Environmental  Quality 
Engineering  for  the  acquisition  of  lands  to  protect  groundwater  aquifers 
and  recharge  areas,  as  provided  by  Chapter  286  of  the  Acts  of  1982.  Com- 
munities served  by  surface  water  supplies  should  consider  the  acquisition 
of  additional  privately-owned  watershed  lands. 

All  communities  should  consider  participation  in  the  Acid  Rain  Monitoring 
Program,  a  voluntary  statewide  program  to  sample  water  bodies  to  determine 


present  acidity  levels  and  future  vulnerability  to  the  affects  of  acid 
rain.     On  a  statewide  basis,  this  program  is  being  coordinated  by  the 
Water  Resources  Research  Center  in  Amherst. 

2.  Drought  management  and  water  conservation  plans  should  be  developed  by 
communities . 

In  order  to  avoid  the  major  social  and  economic  disruptions  caused  by  serious 
water  shortages  and  drought  emergencies,  it  is  important  that  communities 
are  adequately  prepared  to  take  the  necessary  steps  to  reduce  water  demand 
and  augment  supplies „     This  report  provides  two  model  drought  management 
and  water  conservation  plans  taken  from  the  Towns  of  Amherst,  Massachusetts 
and  Manchester,  Connecticut.     These  plans  can  be  used  as  models  for  other 
Pioneer  Valley  communities  and  can  be  specifically  tailored  to  meet  indi- 
vidual community  needs  using  a  five-step  drought  contingency  planning  process 
which  is  outlined  later  in  this  report. 

3.  Water  supply  augmentation  planning  should  be  expeditiously  carried  out. 

As  previously  described,  nine  Pioneer  Valley  communities  have  been  pro- 
jected for  potential  water  supply  deficits  by  the  years  1990  or  2000. 
Most  of  these  communities  plan  to  develop  new  wells  or  improve  trans- 
mission lines  in  order  to  augment  existing  supplies.     It  is  important  that 
these  plans  be  implemented  without  delay  in  order  to  avoid  future  water 
shortages.     These  communities  should  also  place  a  high  priority  on  the 
development  of  municipal  drought  management  and  water  conservation  plans. 

4.  Emergency  intermunicipal  water  supply  connections  should  be  finalized. 

Potential  or  existing  emergency  intermunicipal  water  supply  connections 
are  located  in  twenty  Pioneer  Valley  communities.     These  communities 
should  work  to  establish  formalized  emergency  interconnections  and  inter- 
municipal agreements  for  the  transfer  of  water  in  the  event  of  a  drought 
emergency.     For  example,  communities   (e.g.,  Huntington)  containing  the 
City  of  Springfield's  water  system  are  entitled  to  draw  water  from  the 
Springfield  transmission    system   if  they  can  establish  connections. 

5.  Communities  should  consider  revisions  in  water  pricing  policies. 

The  establishment  of  an  effective  water  pricing  policy  can  be  a  valuable 
tool  in  managing  demand  for  water  and  in  promoting  conservation.     In  recent 
years,  pricing  policies  aimed  at  reducing  water  demand  have  been  success- 
fully implemented  in  Westminster,  Colorado;  Dallas,  Texas;  Fairfax  County, 
Virginia;  and  the  San  Francisco  Bay  Area  of  California,  among  others. 
Water  rates  should  be  established  to  both  encourage  water  conservation 
and  to  reflect  the  true  cost  of  providing  water  to  the  customer.  Water 
conservation  oftentimes  provides  the  added  benefit  of  significant  cost 
savings  to  residential,  commercial  and  industrial  water  users. 
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You  never  miss  the  water  till  the  well  runs  dry. 

Roland  Howard 


.  .  .Water — the  aoe  of  elements.     Water  dives  from  the  clouds  without 
parachute,  wings  or  safety  net.     Water  runs  over  the  steepest  precipice 
and  blinks  not  a  lash.    Water  is  buried  and  rises  again;  water  walks  on 
fire  and  fire  gets  the  blisters.    Stylishly  composed  in  any  situation — 
solid,  gas,  or  liquid — speaking  in  penetrating  dialects  understood  by 
all  things — animals,  vegetable  or  mineral — water  travels  intrepidly 
through  four  dimensions,  sustaining,  destroying,  and  creating.  Always 
in  motion,  ever- flowing ;  rhythmic,  dynamic,  ubiquitous,  changing ,  and 
working  its  changes,  a  mathematics  turned  wrong  side  out,  a  philosophy 
in  reverse,  the  ongoing  odyssey  of  water  is  virtually  irrestible. 

Tom  Robbins 


Water  is  the  only  drink  for  a  wise  man. 

Thoreau 


.  .  . Water,  water,  everywhere,  nor  any  drop  to  drink.  .  . 

Samuel  Coleridge 


Essentially  we  have  the  same  amount  of  water  as  the  Pilgrims, 
except  now  there  are  232  million  of  us  using  it,  .  . 

David  Brinkley 
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i  I.  Regional  Overview 
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INTRODUCTION 


The  quality  and  adequacy  of  a  community's  water  supply  are  among  the  key  factors 
influencing  the  overall  quality  of  life  in  the  community  and  its  ability  to  pro- 
vide the  future  growth.     By  insuring  a  safe,  high  quality  supply  of  drinking 
water,  a  community  provides  for  the  health  and  welfare  of  its  residents.  By 
insuring  an  adequate  volume  of  water  supply,  a  community  provides  not  only  for 
present  residential,  commercial  and  industrial  needs,  but  also  for  the  future 
growth  and  development  it  may  desire. 

In  Massachusetts  today,  community  and  individual  water  supplies  are  threatened 
by  an  increasing  number  of  problems.     Chemical  contamination  incidents,  extended 
periods  of  drought  and  growing  demand  are  among  the  issues  which  confront  com- 
munity officials  and  demand  creative  solutions. 

The  purposes  of  this  study,  then,  are  to: 

1.  Inventory  the  quality  and  adequacy  of  drinking  water  supply  in  the  43 
Lower  Pioneer  Valley  communities; 

2.  Assess  the  areas  where  water  supply  quality  or  quantity  problems  exist 
in  the  region; 

3.  Provide  a  series  of  recommended  actions  for  community  water  supply 
management. 


SUPPLY  SYSTEMS  AND  SOURCES 

The  communities  of  the  Lower  Pioneer  Valley  receive  their  drinking  water  from 
a  wide  variety  of  systems  and  sources  as  illustrated  in  Map  One.     Of  the  43 
Lower  Pioneer  Valley  communities,  ten  rely  solely  on  individual  on-site  wells 
for  supply,  eight  are  served  entirely  by  central  supply  systems,  and  twenty- 
five  receive  water  from  both  individual  on-site  and  central  supply  systems. 
In  general,  central  supply  systems  serve  most  of  the  urbanized  Springfield- 
Chicopee-Holyoke  metropolitan  area,  as  well  as  suburban  areas  and  town  and 
village  centers  in  rural  areas. 

Groundwater  is  the  predominant  source  of  supply  in  non-urbanized  communities. 
Eighteen  communities  receive  all  of  their  water  supply  from  groundwater  wells, 
either  municipal  or  individual  on-site. 

Surface  water  reservoirs,  many  of  which  are  located  in  distant  rural  commun- 
ities, are  an  important  source  of  supply  for  urbanized  areas.     For  example, 
surface  water  provides  99%  of  the  supply  for  the  Cities  of  Northampton, 
Chicopee  and  the  Springfield  Regional  Supply  System. 

The  remaining  21  communities  receive  their  supplies  from  a  combination  of 
surface  and  groundwater  sources. 
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REGIONAL  SUPPLY  AND  DEMAND  PROJECTIONS 


The  Lower  Pioneer  Valley  Regional  Planning  Commission   (LPVRPC)   has  prepared, 
as  part  of  this  report,  supply  and  demand  projections  for  each  of  the  Lower 
Pioneer  Valley  communities  illustrating  surplus  or  deficit  supply  situations 
for  the  years  1980,  1990  and  2000.     The  projections  are  illustrated  in  Table 
One,  1980  Public  Water  Supply  and  Demand  and  Table  Two,   1990-2000  Public  Water 
Supply  and  Demand.     A  detailed  description  of  the  methodology  used  in  the  prep- 
aration of  these  projections  is  contained  in  Appendix  A. 

The  supply  and  demand  projections  make  several  assumptions  regarding  consump- 
tion.    First,  the  projections  assume  that  per  capita  consumption  will  continue 
at  the  same  level  through  the  year  2000,  because  water  conservation  practices 
are  expected,  in  general,  to  offset  industrial/commercial  growth.     There  will 
be  exceptions,  of  course,  in  areas  of  potentially  high  industrial  growth,  such 
as  Chicopee  -  Westover  Air  Force  Base,  Agawam  and  Westfield.     Second,  the  pro- 
jections make  no  attempt  to  predict  where  major  service  area  expansions  may 
occur  in  excess  of  projected  population  growth.     The  projections  assume  that 
water  supply  service  areas  will  grow  at  essentially  the  same  rate  as  population. 
Again,  there  will  be  exceptions,  such  as  the  service  area  expansions  currently 
being  contemplated  in  Belchertown. 

Several  Lower  Pioneer  Valley  communities  are  projected  to  have  potential  water 
supply  deficits  by  the  years  1990  or  2000  as  described  in  the  report's  "Ade- 
quacy of  Supplies"  section.  These  communities  will  experience  deficits  only 
if  new  supply  sources  are  not  located  and  developed,  or  other  actions  taken. 
Many  of  these  communities  have  already  begun  planning  or  taken  initial  steps 
to  augment  their  supplies.  These  actions  are  detailed  in  the  community-by- 
community  summaries. 
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TABLE  TWO 

LOWER  PIONEER  VALLEY  REGIONAL  SUMMARY 


1990-200C 

Public 

Water 

Supply  and 

Demand  Projections 

iiurutipdii  ty 

1990 

HDD 

1990 
i/inn  * 

sLDL) 

1990 

C  V  * 

X  -/  ~  \J 

Surplus 
or 

2000 
ADD* 

2000 
MDD* 

2000 

Agawam 

3.76 

6.05 

a 

a 

4.13 

6.65 

a 

Amherst 

3.45 

5.42 

5.50 

+  .13 

3.  59 

5.64 

5.50 

Belchertown 

.20 

.32 

.43 

+  .23 

.22 

.35 

.43 

Blandf ord 

.09 

.11 

.50 

+  .41 

.10 

.12 

.50 

Brimf ield 

Chester 

.24 

.33 

.20 

-.04 

.28 

.38 

.20 

^uca Lei iiciu 

- 

- 

l  n  77 

1  7  QQ 

tj  ,UJ 

11.24 

18.77 

Lutuux riy  ton 
Cummington  Ctr 
W.  Cummington 

.  .011e 
.005 

.011e 
.005 

.015 
.043 

+  .004e 
+  .038 

.  012 
.005 

e 

.  012 
.005 

.015 
.043 

E.  Longmeadow 

1.58 

3.16 

a 

a 

1.77 

3.54 

a 

Easthampton 

3.39 

5.12 

6.50 

+  1.38 

3.51 

5.3 

6.50 

Goshen 

— 

- 

- 

- 

__ 

_ 

- 

Granby 

— 

- 

- 

- 

_ 

- 

Granville 

.012 

.024 

.020 

-  .004 

.012 

.024 

.020 

Hadley 

.84 

1.49 

4.50 

+  3.01 

.90 

1.59 

4.50 

Hampden 

— 

- 

- 

- 

_ 

_ 

- 

Hatfield 

.40 

.57 

.71 

+  .14 

.43 

.61 

.71 

Holland 

- 

- 

- 

- 

- 

Holyoke 

11.24 

12.02 

15.28 

+4.04 

11.48 

12.28 

15.28 

Huntington 

.12 

.18 

.54 

+  .36 

.13 

.20 

.54 

Longmeadow 

2.20 

7.08 

a 

a 

7  ?9 

7  ~>,1 

a. 

Ludlow 

1.82 

5.21 

5.60 

+3.78 

1.95 

5.58 

5.60 

Middlefield 

Monson 

1.04 

1.65 

2.25 

+  .60 

1.14 

1.81 

2.25 

Montgomery 

Northampton 

3.87 

4.18 

9.86 

+5.99 

4.10 

4.43 

9.86 

2000 
Surplus 

or 
Deficit 


a 

-.14 
+  .21 
+  .40 

-.08 

+4.56 

+  .003* 
+  .038 

a 

+1.20 


-  .004 
+2.91 

+  .10 

+3.  80 
+  .34 
a 

+3.65 
+  .44 
+5.76 


Palmer 

Palmer  FD  #1 
Bondsville 
Three  Rivers 
Thorndike 


.71 

1.05 

.90 

-  .15 

.75 

1.11 

.90 

.19 

.32 

.69 

+  .01b 

.21 

.34 

.69 

.43 

.51 

1.11 

+  .60 

.44 

.53 

1.11 

+ 

.16 

.36 

b 

.17 

.37 
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Table  Two  (cont.) 


1990  2000 

Surplus  Surplus 

1990         1990        1990            or  2000        2000        2000  or 

Municipality           ADD*        MDD  *         SY  *        Deficit  ADD*        MDD*         SY*  Deficit 

Pelham                       -             -             -               -  -             -  - 


Plainfield 


Russell 

.27 

.29 

.55 

+ 

.28 

.27 

.29 

.55 

+  .28 

South  Hadley 

r  u   tr  X 
FD  #2 

^  .  o  / 
.55 

~\  7Q 
■j  .  /  j 

1.10 

1.65 

+ 

.  'l  -J 

.55 

.58 

a  no 
1.16 

1.65 

+  1  If) 
+  .49 

Southampton 

.14 

.17 

.47 

+ 

.33 

.16 

.20 

.47 

+  .31 

Southwick 

.53 

1.16 

.72 

- 

.44 

.59 

1.29 

.72 

-  .57 

Springfield 

37.67a 

77.61a 

65.0 

+27 

.33 

38.88a 

80.10a 

65.0 

+26.12 

Tolland 

_ , 

— 

— 

— 

_ 

_ 

Wales 

Ware 

1.11 

1.59 

2.24d 

+ 

.65 

1.15 

1.65 

2.24d 

+  .59 

W.  Springfield 

4.11 

7.61 

7.50 

.11 

4.23 

7.83 

7.50 

-  .33 

Westf ield 

7.69 

15.07 

16.60 

+  1 

.53 

8.48 

16.62 

16.60 

-  .02 

Westhampton 

.013 

.019 

.06 

+ 

.05 

.014 

.021 

.06 

+  .05 

Wilbraham 

•93 

1.95 

1.40° 

+ 

.47 

.  1.03 

2.14 

1.40C 

+  .37 

Williamsburg 

.17 

.22 

1.27 

+1 

.10 

.19 

.23 

1.27 

+1.08 

Worthington 

.039 

.062 

.15 

+ 

.11 

.42 

.067 

.15 

+  .11 

NOTES : 

*     ADD  =  Average  Day  Demand;     MDD  =  Maximum  Day  Demand;     SY  =  Safe  Yield 

a.  Communities  served  by  Springfield  Regional  System  (Agawam,  East  Longmeadow, 
Longmeadow)  are  included  in  Springfield  data. 

b.  Bondsville  serves  both  Bondsville  and  Thorndike  Fire  and  Water  Districts, 
which  is  reflected  in  the  Bondsville  surplus/deficit  data. 

c.  Metropolitan  District  Commission's  Chicopee  Valley  Aqueduct  has  a  maximum 
capacity  of  21  mgd.     Safe  yield  figures  for  Chicopee,  Wilbraham  and  South 
Hadley  Fire  District  #1  represent  LPVRPC's  estimated  allocation  of  total 
capacity.     See  Appendix  A  for  methodology. 

d.  The  1990  and  2000  safe  yields  for  Ware  reflect  the  addition  of  a  well  (or 
wells)  in  Dismal  Swamp,  which  are  projected  to  yield  approximately  1  mgd. 
If  the  wells  are  not  developed  or  do  not  produce  as  expected,  Ware  would 
have  a  projected  deficit  for  1990  or  2000. 

e.  The  1990  and  2000  demand  projections  for  Cummington  Center  do  not  reflect 
the  additional  demand  from  a  new  elderly  housing  project,  which  could 
create  serious  deficits. 
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ADEQUACY  OF  SUPPLIES 

The  communities  of  the  Lower  Pioneer  Valley  are,   in  general,  supplied  with 
adequate  water  sources  to  meet  their  needs  in  the  year  2000,  with  several  ex- 
ceptions.    It  is  particularly  notable  that  of  the  region's  major  cities,  Spring- 
field, Chicopee,  Holyoke  and  Northampton  are  expected  to  have  water  supply 
surpluses  in  the  year  2000. 

Water  supply  deficits  either  have  occurred  in  1980  or  are  expected  to  occur  by 
1990  or  2000  in  several  communities,   if  action  is  not  taken.     These  communities, 
which  are  illustrated  on  Map  Two,   include  Amherst,  Chester,  Cummington  Center, 
Granville,  Palmer — Bondsville/Thorndike  and  Palmer  Village,  Southwick,  Ware, 
Westfield  and  West  Springfield. 

•  Amherst:     A  1980  deficit  of  .16  mgd  was  eliminated  with  the  addition 
of  the  new  Lawrence  Swamp  well  and  an  aggressive  conservation  plan. 
Amherst  is,  however,  projected  for  a  supply  deficit  by  the  year  2000 
of  .14  mgd  which  may  be  eliminated  by  the  development  of  additional 
Lawrence  Swamp  wells  and  increased  conservation. 

•  Chester:     A  test  well  was  forced  to  close  due  to  contamination.  Ex- 
plorations for  a  new  municipal  well  have  been  unsuccessful,  resulting 
in  a  projected  .08  mgd  deficit  for  the  year  2000. 

•  Cummington:     The  existing  Cummington  Center  well  is  not  expected  to  be 
adequate  to  meet  increased  demand  from  a  new  elderly  housing  project, 
however,  a  new  well  is  planned. 

•  Granville:     The  small,  private  water  company  serving  the  town  center  is 
projected  to  have  a  .004  mgd  deficit  in  the  year  2000.     No  supply  aug- 
mentation is  currently  planned. 

•  Palmer:     The  Bondsville  and  Thorndike  Fire  and  Water  Districts  are  pro- 
jected for  a  .07  mgd  deficit  in  the  year  2000  if  new  wells  are  not  devel- 
oped in  the  Bondsville  wellfield.     The  Palmer  Village  Fire  and  Water 
District  has  an  existing  deficit  of  .10  mgd  which  is  projected  to  in- 
crease to  .21  mgd  in  the  year  2000  if  supplies  are  not  augmented. 

•  Southwick:     The  existing  .08  mgd  supply  deficit  is  expected  to  be 
eliminated  by  the  development  of  a  new  well  in  Great  Brook  Aquifer. 

•  West  Springfield:     The  town  plans  new  wells  in  Southwick' s  Great  Brook 
Aquifer  and  a  new  transmission  line  to  eliminate  a  projected  .33  mgd 
deficit  in  the  year  2000. 

•  Ware:     A  new  1  mgd  well  is  planned  for  Dismal  Swamp  in  order  to  eliminate 
an  existing  .16  mgd  deficit. 

•  Westfield:     Westfield  is  projected  for  a  .02  mgd  deficit  in  the  year 
2000,  which  could  be  eliminated  with  the  revitalization  of  two  existing 
surface  reservoirs  or  the  development  of  a  new  well. 

In  addition  to  the  aforementioned  communities,  the  three  LPV  communities  (Chicopee, 
South  Hadley  Fire  District  #1  and  Wilbraham)   which  are  served  by  the  Metropolitan 
District  Commission's  Chicopee  Valley  Aqueduct  from  Quabbin  Reservoir  may  be  faced 
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with  supply  deficits  at  some  point  in  the  future,  if  the  MDC  is  unable  to  re- 
duce demand  or  augment  its  supply.     The  existing  Chicopee  Valley  Aqueduct 
transmission  line  has  sufficient  capacity  to  meet  the  projected  demands  of 
these  three  communities  in  the  year  2000.     However,  projected  MDC  system 
demands  on  Quabbin  Reservoir  indicate  the  need  for  future  demand  reductions 
or  supply  augmentation.     Therefore,  the  MDC  is  currently  undertaking  the  "MDC 
Water  Supply  Study  and  Environmental  Impact  Report"  to  explore  the  feasibility 
of  various  demand  reduction  and  supply  augmentation  options.    The  MDC  recognizes 
the  need  to  study  all  available  options,  including  water  conservation,  leakage 
repair,  or  augmenting  supply  from  a  range  of  sources,  including  the  Connecticut 
River,  Miller s/Tully  River,  Merrimack  River,  Upper  Sudbury  Watershed,  Plymouth 
Aquifer  and  other  sources. 

Thus,  many  of  the  communities  which  are  projected  to  have  supply  deficits  by 
1990  or  the  year  2000  are  already  taking  necessary  actions  or  planning  to 
augment  their  supplies.     Communities  which  have  projected  deficits  or  minimal 
surpluses  may  also  find  it  advisable  to  consider  the  adoption  of  a  drought 
management  or  water  conservation  plan. 
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WATER  QUALITY  PROBLEMS 


As  mandated  by  the  federal  Safe  Drinking  Water  Act  and  Massachusetts  Drinking 
Water  Regulations   (310  CMR  22) ,  public  water  -systems  are  tested  by  system 
operators  at  varying  intervals  for  bacteria,  turbidity,  organic  and  inorganic 
chemicals  and  radiological  contamination.     The  results  of  the  tests  are  re- 
ported to  the  Massachusetts  Department  of  Environmental  Quality  Engineering. 
These  test  types  are  described  in  detail  in  Appendix  B.     Private,  individual 
on-site  water  systems,  unfortunately,  are  not  tested  regularly.     Sampling  is 
conducted,  usually  by  the  local  Board  of  Health,  in  cases  of  sickness  or  in 
the  event  of  a  widespread  contamination  incident.     Otherwise,  testing  is  done 
only  at  the  initiative  and  expense  of  the  individual  owner. 

In  the  Lower  Pioneer  Valley,  a  total  of  thirteen  communities  have  experienced 
chemical  contamination  problems  in  public  or  private  water  supplies,  as  illus- 
trated in  Map  Three. 

Elevated  sodium  or  chloride  levels,  due  in  most  cases  to  roadsalt  application 
or  storage  practices,  have  been  the  most  prevalent  concern.     Eleven  commun- 
ities, including  Belchertown,  Cummington,  Chesterfield,  Granby,  Goshen,  Monson 
Palmer,  Pelham,  Southwick,  Wales  and  West  Springfield  are  experiencing  high  or 
rising  salt  levels  in  their  drinking  water,  many  in  excess  of  state  standards. 
Private  wells  in  Goshen  and  Belchertown  have  been  abandoned  due  to  unhealthy 
salt  levels. 

Chemical  contamination  incidents  have  forced  the  closing  of  public  or  private 
wells  in  four  Lower  Pioneer  Valley  communities.     Contamination  from  municipal 
landfill  leachate  has  resulted  in  the  abandonment  of  the  Brickyard  well  in 
Amherst.    Municipal  test  well  #1  in  Chester  was  not  developed  due  to  the  pres- 
ence of  trace  levels  of  solvents  in  the  water.     In  Palmer,  tetrachloroethylene 
trichlorethylene  and  1,1,1-trichloroethane  were  discovered  and  forced  the  clos 
ing  of  the  Galaxy  Street  wellfield,  apparently  due  to  the  discharge  of  indus- 
trial chemicals  from  a  nearby  former  sewer  outfall.     In  Belchertown,  three 
private  wells  were  closed  when  trichloroethylene ,  1,1,1  trichloroethane, 
halomethanes  and  other  compounds  were  discovered,  allegedly  originating  from 
a  nearby  truck  washing  firm. 

Bacterial  contamination  of  private  on-site  wells,  resulting  from  failing  sep- 
tic systems,  has  been  a  problem  in  various  spot  locations  around  the  region, 
particularly  in  Wales  and  Pelham.     High  bacterial  levels  were  also  discovered 
in  the  Westfield  public  water  supply  system  during  August  1982.     The  City 
pumped  high  levels  of  chlorine  into  Sackett  Reservoir  in  an  attempt  to  elim- 
inate the  problem,  while  ordering  residents  citywide  to  boil  drinking  water. 

A  potential  water  quality  problem,  particularly  affecting  surface  reservoirs, 
exists  in  the  form  of  acid  rain.     The  Cities  of  Springfield  and  Holyoke,  as 
well  as  the  Metropolitan  District  Commission  (Quabbin  Reservoir)  have  reported 
that  acid  rain  has  lowered  pH  levels   (increased  acidity)   in  their  reservoirs. 
The  increasingly  acidic  water  can  create  a  secondary  problem  of  corrosion  and 
leaching  of  metals   (e.g.,  copper  and  lead)   from  water  pipes. 

Turbidity  problems,  or  high  levels  of  suspended  solids  in  water,  have  occurred 
periodically  in  four  communities — Hatfield,  Chicopee,  Huntington  and  Agawam. 
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The  communities  of  the  Lower  Pioneer  Valley  have  been  fortunate  thus  far  to 
have  avoided  the  severity  of  water  quality  problems  which  has  plagued  east- 
ern Massachusetts.     However,  municipal  action  must  be  taken  soon  to  insure 
the  continued  high  quality  of  our  supply  sources.     Protective  mechanisms, 
such  as  zoning,  land  acquisition  and  other  regulations  are  discussed  in 
Section  III. 


DROUGHT  DECLARATIONS  AND  CONSERVATION  MEASURES 

During  1980-81,  drought  conditions  in  western  Massachusetts  were  the  most  severe 
since  the  drought  of  the  1960's.     In  September  1980  the  University  of  Massachu- 
setts at  Amherst  received  nationwide  media  attention  when  it  was  forced  to 
close  down  for  a  week  due  to  inadequate  supplies  in  the  Town  of  Amherst.  Many 
other  Lower  Pioneer  Valley  communities  were  affected  by  the  1980-81  drought  as 
well,  and  undertook  voluntary  or  mandatory  measures  to  reduce  consumption. 
These  communities  are  illustrated  on  Map  Four. 

Formal  drought  declarations,  under  Massachusetts  General  Laws,  Chapter  40, 
were  in  effect  in  Chester,  Russell  and  Wilbraham  during  1981.     Under  Chapter 
40,  towns  with  severe  water  shortages  make  application  to  the  Massachusetts 
Department  of  Environmental  Quality  Engineering  for  formal  drought  designation 
in  order  to  enable  them  legal  authority  to  enforce  mandatory  conservation 
measures  or  restrictions.     In  Chester,  the  drought  forced  the  temporary 
closing  of  a  Bendix  Corporation  abrasives  plant,  the  Town's  major  employer.* 
In  Wilbraham,  selected  water  restrictions  were  imposed  on  major  users  to  in- 
sure adequate  water  pressure  throughout  the  Town.     Russell  imposed  selected 
(e.g.,  outdoor)  use  bans  during  the  drought. 

At  least  eight  Lower  Pioneer  Valley  communities  instituted  voluntary  water 
conservation  measures  or  restrictions  in  1981.     These  municipalities  included 
Amherst,  Chicopee,  Agawam,  East  Longmeadow,  Holyoke,  South  Hadley,  Westfield, 
Southwick  and  Worthington.     The  Town  of  Amherst,  in  response  to  the  1980  water 
emergency,  developed  a  detailed  "Drought  Management  Plan"  with  provisions  for 
public  education  on  water  conservation,  outdoor  water  use  bans,  reduction  of 
less  essential  water  uses  and  selected  service  shut-offs.     The  other  communities, 
which  instituted  voluntary  measures,  used  a  variety  of  public  education  techniques 
coupled  with  restrictions  on  outdoor  water  use. 


*NOTE:     This  firm  was  subsequently  sold  to  another  abrasives  firm  which  closed 
the  plant  permanently  in  November  1982 . 
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I NTERMUN I C I PAL  WATER  CONNECTIONS 


The  possibility  of  severe  droughts  and  water  supply  shortfalls  in  the  future 
has  increased  the  need  for  cooperation  between  municipalities  in  order  to  meet 
the  region's  water  supply  needs.     In  particular,  the  establishment  of  emergency 
or  permanent  water  supply  connections  between  communities  is  an  important  means 
for  facilitating  such  cooperation. 

In  times  of  drought,  established  intermunicipal  connections  would  permit  the 
transfer  of  water  from  a  community  with  a  water  surplus  to  a  neighboring  com- 
munity with  a  water  shortfall.     A  major  advantage  of  such  connections  is  that 
they  minimize  the  adverse  economic  and  social  impacts  associated  with  drought 
conditions.     These  impacts  have  been  dramatically  illustrated  in  Lower  Pioneer 
Valley  communities  such  as  Amherst,  where  a  water  shortage  forced  the  temporary 
closing  of  the  University  of  Massachusetts  in  1980,  and  Chester,  where  the  1980- 
81  drought  forced  the  temporary  shut-down  of  an  industrial  plant. 

Permanent  or  emergency  intermunicipal  connections  already  exist  in  a  number  of 
Lower  Pioneer  Valley  communities.     Map  Five  illustrates  the  transfer  or  sale 
of  water  between  municipalities.    Map  Six  illustrates  existing  or  potential 
emergency  intermunicipal  supply  connections.     The  Springfield  Regional  System, 
for  example,  maintains  permanent  connections  with  the  municipalities  it  serves 
(Agawam,  East  Longmeadow,  Longmeadow)  and  emergency  connections  with  Chicopee, 
Huntington,  Ludlow,  Southwick,  Westfield,  West  Springfield  and  Wilbraham.  In 
addition,  the  towns  containing  Springfield's  reservoir  system  (Blandford,  Chester, 
Granville)  are  entitled  to  draw  unlimited  amounts  of  water  from  the  Springfield 
system  if  they  can  establish  connections. 

The  Metropolitan  District  Commission's  Chicopee  Valley  Aqueduct  has  established 
permanent  connections  with  member  municipalities   (Chicopee,  South  Hadley  Fire 
District  #1,  and  Wilbraham)  and  emergency  connections  with  Ludlow,  South  Hadley 
Fire  District  #2  and  sections  of  Granby. 

Emergency  intermunicipal  connections  have  also  been  established  between  the  fol- 
lowing communities:     Hadley  and  Amherst;  Northampton  and  Easthampton;  Easthamp- 
ton  and  Southampton;  Holyoke  and  West  Springfield;  Westfield  and  Southwick; 
Chicopee  and  Holyoke. 

Potential  emergency  intermunicipal  interconnections  exist  between:  Northampton 
and  Williamsburg;  Hatfield  and  Northampton;  Hadley  and  Amherst;  Southwick  and 
Westfield;  and  Westfield  and  Southwick. 

Several  communities  with  central  supply  systems  have  no  existing  or  potential 
intermunicipal  connections  at  all.  These  include  Cummington,  Ware,  Worthing- 
ton,  Blandford,  Chester,  Russell,  Granville,  and  Monson. 

Table  Three  describes  the  location,  type,  size  and  pressure  of  the  permanent, 
emergency  or  potential  intermunicipal  supply  connections  in  the  Lower  Pioneer 
Valley. 


16 


03 


H 

>i  <H 

H 

1— 1 

3 

>i 

rH 

rH 

>1 

>1 

>i 

id 

cj  id 

(0 

cj 

Id 

CU 

o 

(0 

03 

o 

u 

cj 

M 

P 

p 

p 

p 

p 

•H 

C  -H 

-H 

c 

■H 

i 

c 

•H 

■H 

3 

G 

3 

p 

u 

id 

(0 

id 

Rj 

« 

id 

P 

CU  P 

P 

cu 

4J 

CU 

cu 

P 

P 

<u 

CU 

CU 

id 

03 

.H 

rH 

rH 

r-( 

rH 

rH 

c 

Cn  a 

3 

en 

3 

rH 

en 

c 

3 

Cn 

Cn 

cn 

■H 

rH 

cu 

3 

3 

3 

3 

0) 

P  CU 

CU 

P 

CU 

S-l 

CU 

CU 

P 

P 

M 

3 

3 

Cm 

Cn 

CP 

cp 

en 

CP 

en 

p 

CU  4-> 

p 

cu 

+J 

cu 

4J 

P 

CU 

CU 

CU 

cn 

tn 

>i 

(1) 

cu 

CU 

0) 

cu 

0 

I  0 

0 

s 

0 

3 

e 

0 

0 

S 

£ 

i 

cu 

CU 

Eh 

c2 

OS 

cu 

OS 

OS 

CU 

a  cu 

CU 

w 

cu 

cn 

w 

CU 

w 

w 

OS 

PS 

CO 

2 

O 
i — i 

Eh 

U 

W 

O 

CJ 

>H 

rj 

pa 

CU 

a, 

cj 

X 

co 

Eh 

OS 

W 

w 

rj 

Eh 

CQ 

< 

En 

Cm 

H 

u 

M 

2 

Eh 

H 

>l 

'  v 

P 

id 

CO 

73 

r*> 

rP 

3 

i  1 

O 

o 

CU 

CU 

CO 

H 

CO 

>. 

CO 

p 

0 

<d 

P 

e 

Cm 

•H 

P 

Cm 

>i 

p 

CU 

id 

N 

T3 

•H 

3 

CO 

O 

CO 

U 

rH 

CU 

cu 

O 

s: 

CO 

4J 

u 

U 

3 

CU 

•H 

3 

p 

3 

id 

O 

e 

u 

•H 

P 

CU 

o 

•H 

rH  > 

3  CU 

cu  cu 

3 

>i  CO 
P 

CO  p 

n  cu 

3  P 

o  nj 

u  3 
<u 

CO 


lD  O  O  O  lO 
O  O  ro  ro 


cm      ^      oo  co  oo 

LD  LT)   <T  "3*  "tf 


CO 


CD         CD  CO  CO 


O 


o 
o 


co 


CO  cD 


73 


o 

cQ 


in 

CO 


CN 


CO 


P 

P 

73 

73 

P 

CU 

cu 

OS 

rH 

CU 

p 

CU 

p 

cu 

> 

CU 

p 

CU 

CU 

cu 

p 

CU 

> 

p 

rH 

p 

p 

CO 

P 

•H 

p 

cu 

p 

CD 

\ 

p 

rH 

CO 

CO 

0 

3 

4H 

P 

p 

CO 

p 

73 

rH 

CO 

■H 

3 

4J 

0 

4-> 

CO 

p 

p 

c 

rH 

id 

33 

rH 

3 

•H 

0 

•H 

CO 

P 

CO 

p 

CO 

0 

CU 

-H 

3 

rH 

•H 

rH 

cu 

4J 

CU 

CU 

.3 

cu 

CO 

■H 

P 

0 

>i 

cu 

id 

3 

03 

0) 

4J 

cu 

cu 

3 

•H 

14-1 

O 

73 

CO 

2 

3 

3 

U 

P 

p 

3 

0 

•H 

rH 

IP 

<d 

O 

CO 

id 

O 

0 

4J 

0 

■H 

0 

id 

rH 

3 

i 

cu 

0 

3 

p 

u 

2* 

CO 

2 

u 

g 

w 

CO 

s 

OS 

OS 

CO 

MM 

m  o 

cD  CD 


CN  CN 


O  O 

CO  rH 


CN  cD 


o  o 
m  m 


CD  CO 


cO 

CN 

cD 

cO 

CN 

H 

rH 

rH 

rH 

rH 

• 

73 

3 

P 

oS 

P 

•H 

P 

3 

CO 

P 

> 

id 

cu 

■H 

p 

3 

CU 

S 

cu 

id 

CO 

CO 

CD 

0 

co 

p 

CU 

rH 

rH 

3 

CO 

p 

\ 

i 

rH 

73 

03 

CO 

2* 

CO 

P 

p 

p 

03 

3 

g 

P 

cu 

\ 

P 

cu 

cu 

3 

»cj 

CU 

J 

■H 

CU 

3 

CU 

cu 

p 

p 

cu 

h 

P 

rH 

cu 

p 

cu 

co 

3 

p 

3 

3 

3 

rH 

p 

p 

■H 

u 

03 

CU 

p 

cu 

p 

O 

cu 

•H 

p 

03 

4-1 

W 

o 

CO 

2 

CO 

OS 

2 

3 

CO 

33 

3 

CO 

cu 

rH 

a 

a 

73 

T3 

73 

73 

73 

73 

•H 

3 

0 

73 

73 

73 

73 

&M 

MM 

73 

73 

rH 

rH 

rH 

rH 

rH 

rH 

IH 

3 

0 

cu 

rH 

rH 

rH 

H 

rH 

rH 

CU 

CU 

CU 

CU 

CU 

CU 

cn 

O 

si 

rH 

CU 

CU 

CU 

CU 

>1 

>1 

CU 

CU 

•H 

•H 

•H 

•H 

•H 

•H 

3 

P 

0 

rH 

■H 

•H 

•H 

•H 

CJ 

CU 

•H 

■H 

CH 

14-4 

14-1 

IP 

lp 

CH 

•H 

P 

CO 

1 

•H 

MH 

<n 

UH 

4-1 

CU 

rH 

rH 

<H 

IP 

Cn 

Cn 

CP 

CP 

CP 

Cn 

P 

>i 

>! 

CU 

p 

> 

Cn 

Cn 

cn 

CP 

73 

73 

Cn 

CP 

3 

3 

3 

3 

3 

3 

CU 

CU 

CU 

CU 

J3 

cu 

cu 

CO 

3 

3 

3 

3 

0 

03 

id 

3 

3 

■H 

•H 

■H 

•H 

•H 

•H 

CO 

rH 

rH 

rH 

O 

p 

S 

73 

•H 

•H 

■H 

•H 

> 

33 

X 

•H 

•H 

P 

P 

P 

P 

M 

P 

73 

T3 

73 

rH 

id 

rH 

5 

P 

P 

P 

P 

rH 

P 

p 

CU 

Cm 

Cu 

Cm 

CU 

ft 

03 

id 

Id 

CU 

p 

03 

O 

CU 

CU 

CU 

ft 

0 

CU 

a 

CO 

CO 

CO 

CO 

CO 

CO 

3' 

33 

33 

33 

CQ 

CO 

CU 

CQ 

CO 

CO 

CO 

CO 

33 

CO 

CO 

CO 

CO 

CJ 

■H 

>1 

rH 

rH 

XI 

a 

3 

a 

CU 

Su 

>1 

p 

H 

<d 

CO 

E 

P 

•H 

3 

P 

CU 

3 
id 
cn 


3 
3 
O 
P 
P 
CU 
.3 
CJ 

rH 

CU 
CQ 


CU 
CU 
CU 

o 
u 

•H 

si 

u 


3 
O 
73 

id 
cu 
g 

CP 
3 
O 


19 


>1  rH 

-H 

>i 

>i  rH 

<H 

rH 

5-i 

>1 

>1 

>. 

>i 

>< 

rH 

rH 

rH 

rH 

U  CO 

id 

o 

O  (0 

rrj 

03 

O 

U 

o 

u 

cj 

0 

o 

O 

u 

03 

(0 

CO 

03 

id 

u 

C  -H 

■H 

c 

C  -H 

•H 

•H 

e 

c 

c 

c 

M 

c 

c 

c 

c 

c 

■H 

•H 

■H 

•H 

fl 

<a 

CU  +J 

4-1 

cu 

CU  4-> 

■U 

4-> 

cu 

cu 

cu 

CD 

cO 

cu 

cu 

cu 

CU 

cu 

4J 

4-> 

4J 

4J 

rH 

rH 

U>  C 

c 

CP 

Oi  C 

C 

c 

C7> 

CP 

cn 

cn 

rH 

IT 

en 

Cn 

Cn 

a* 

C 

c 

c 

c 

cu 

3 

3 

M  0) 

cu 

u 

rH  CU 

0) 

01 

U 

H 

H 

M 

3 

M 

u 

rH 

M 

rH 

CU 

cu 

cu 

CU 

a 

IT 

Cn 

CU  4-> 

-u 

0) 

<D  4-» 

■P 

H-> 

CU 

cu 

CU 

cu 

Cn 

(U 

cu 

CU 

cu 

(U 

4-> 

4-> 

4-1 

4-1 

0) 

cu 

e  o 

0 

e  o 

0 

o 

e 

g 

E 

cu 

I 

E 

E 

E 

E 

0 

0 

0 

0 

OS 

Oh 

W  Oh 

a. 

u 

W  Oh 

Oh 

Oh 

w 

w 

w 

OS 

w 

w 

W 

w 

w 

Oh 

Oh 

Oh 

Oh 

>1 

M 

c 

o 
u 

(U 
CO 


>1 

rH 
03 

S 

■H 

H 
Oh 


o  o 


o  oo 
O  CTi 


o 
o 


o 
en 


o  in 

r-  rH 


o 
o 


o 
o 


if) 

m 


CD  00 
O  CTi 


ID 

r- 


>1 

rH 

cu 

crj 

N 

X) 

■H 

C 

CO 

0 

CJ 

M 

CU 

cu 

O 

A 

CO 

4J 

0 

o 

c 

CU 

•H 

>1 

c 

u 

G 

CO 

0 

E 

u 

Pri 

rH 

O 

4-> 

0 


CU  4-1 
C  03 


C 

o 
u 


CO 


O  vO 


4J 

to 
>1 

CU 

rH 

O 

o 
u 
cn  \ 
cu  E 

XI  rH 

u  w 


4-1 

CO 

4J 

3 
C 
4-1 


4-> 

CO 

•  a 

o  os  os 

4-1 

a,  <u 


E 
CO 
X 

4J 

rH 
O 

z 


rH  C 


u 
c 
<u  n 
u  c 
o  <u 


CO 


<x>  o 


bn    CJ  CO 


CO 

CN 

o 

<hO 

o 

CO 

rH 

rH 

rH 

rH 

• 

• 

• 

T3 

4-1 

4J 

• 

OS 

OS 

4J 

4-1 

• 

CO 

CO 

TD 

OS 

OS 

• 

4J 

CU 

CU 

u 

03 

4-1 

cu 

CO 

cu 

c 

CU 

CU 

a 

Oh 

c 

2 

O 

■p 

cu 

• 

rH 

4J 

(U 

> 

rH 

cu 

u 

u 

0 

0 

OS 

OS 

cu 

rH 

4-1 

rH 

CO 

CU 

< 

CU 

10 

rH 

rH 

4-1 

V 

c 

0 

4-1 

cu 

rH 

CO 

■H 

U 

rH 

rH 

•H 

CJ 

CO 

CO 

03 

XI 

cu 

CU 

r4 

•H 

X 

rH 

4-1 

>1 

03 

rH 

> 

cn 

1 

o 

rH 

4-1 

> 

3 

rH 

CO 

cu 

TS 

cu 

4J 

U 

u 

•H 

c 

CO 

c 

03 

CO 

G 

0 

>1 

CU 

c 

U 

CU 

rH 

cn 

(U 

cu 

c 

CO 

X 

cu 

T3 

CU 

T3 

M 

cn 

4-> 

4-> 

CU 

4-> 

4-1 

cu 

rH 

4J 

3 

•H 

4J 

u 

C 

4J 

T3 

03 

O 

cn 

cn 

•H 

> 

3 

4-> 

rH 

rH 

c 

03 

t3 

u 

0 

CU 

01 

>1 

CU 

0 

3 

cu 

•H 

0 

•H 

O 

•H 

cu 

X 

c 

0 

rH 

rH 

CU 

03 

2 

os 

OS 

s 

3 

OS 

OS 

J 

b 

2 

u 

CO 

M 

2 

&H 

u 

2 

rH  > 

Oh  a 

>i  CO 

r4 

(0 

n  cu 


CU 
CO 


T3  T3 

rH  rH 

CU  cu 

•H  -H 

4-1  14H 

cn  cn 

c  c 

•H  -H 

M  H 

Oh  Oh 

co  co 


c  c  c  c 

0   0   0  0 

4->  4J  4->  4J 
Q(  CU  Oh  Oh 
SEES 


45 

4-1 

u 
o 
z 


c0 
Xi 
4-> 

3 

O 
CO 


rs  T3 


u 

Q 


CU 

CU 

s 

Cn 

c 

•H 

•H 

TS 

TD 

T3 

T3 

c 

G 

C 

rH 

0 

"+H 

MH 

rH 

rH 

rH 

rH 

0 

O 

0 

3 

4-1 

cn 

Cn 

CU 

CU 

E 

CU 

CU 

4J 

4-1 

4J 

XI 

Oh 

G 

C 

cu 

•H 

•H 

c0 

•H 

■H 

Oh 

Oh  TJ 

cn 

4J 

4J 

4-> 

•H 

■H 

cu 

IM 

MH 

x: 

14H 

<4-l 

E  1-1 

E 

in 

0) 

cn 

M 

M 

Oh 

cn 

cn 

CO 

Cn 

CT 

i 

o3  cu 

CO 

u 

JH 

u 

Xi 

Oh 

Oh 

0 

c 

G 

r4 

c 

G 

xi 

X,  "H 

•H 

cu 

CU 

cu 

4J 

CO 

CO 

CJ 

•H 

-H 

-Q 

•H 

•H 

4J 

4-1 

4->  MH 

rH 

-G 

r4 

•H 

)h 

H 

rH 

u 

rH 

u 

cn 

01 

01  4J 

rH 

O 

— 

Oh 

Oh 

•H 

Q 

Oh 

Oh 

m 

03 

nS  co 

•H 

2 

2 

u 

CO 

CO 

r» 

S 

CO 

CO 

u 

W 

2 

O 

u 

li 

H 

OW 

w 

XI 

Oh 

T3 

c 

3 

Oh, 

03 

0 

X 

Oh 

Su 

me 

pt 

X 

Cn 

M 

r4 

G 

• 

w 

(0 

CU 

0 

4-1 

X! 

E 

4J 

a 

c 

4-1 

oa 

•H 

03 

0 

cn 

< 

r4 

2 

o 

03 

Oh 

w 

w 

>1 

CU 
rH 
T3 

03 
X 


c 

3 

o 

0 

4-) 

n 

rH 

CU 

cn 

cO 

CU 

c 

CU 

3 

•H 

0 

•H 

E 

0 

M-l 

>1 

4-> 

cn 

rH 

4-1 

rH 

G 

c 

TJ 

CO 

0 

3 

0 

3 

X 

X 

X 

hJ 

c 
o 

4-1 

04 


u 
o 

2 


20 


rH 

rH 

rH 

H 

rH 

>i 

>i 

>1 

>i 

>1 

>, 

>< 

>l 

>1 

>i 

>1 

>i 

>. 

H 

r-H 

i — i 

03 

oj 

03 

05 

03 

O 

u 

u 

o 

u 

o 

U 

u 

o 

o 

o 

u 

o 

o 

o 

o 

o 

03 

03 

03 

•H 

■H 

•H 

■H 

■H 

c 

c 

c 

c 

c 

c 

G 

c 

c 

c 

C 

c 

c 

G 

c 

c 

C 

•H 

•H 

■i-l 

4-> 

+J 

4-» 

4-1 

4-> 

d) 

d) 

0) 

CD 

a) 

CU 

01 

0) 

0) 

0) 

0) 

OJ 

01 

0) 

a) 

CU 

4J 

+J 

4-) 

C 

c 

rH 

C 

C 

G 

CP 

tn 

cn 

cn 

cn 

Cn 

CT> 

Cn 

CP 

Cn 

fin 

CP 

cn 

tr> 

Cn 

c 

G 

G 

<D 

CU 

3 

CD 

OJ 

0) 

SH 

sh 

1-1 

!-l 

Sn 

h 

H 

u 

M 

Sh 

Sh 

M 

u 

Sh 

s-i 

sh 

Sh 

0) 

0) 

0) 

4-> 

+J 

cn 

+J 

4J 

4J 

cd 

d) 

CD 

0) 

0) 

a) 

0) 

0) 

a) 

0) 

0) 

0) 

0) 

a) 

cd 

0) 

4-1 

4-) 

4J 

0 

0 

0) 

0 

0 

0 

i 

s 

E 

e 

e 

i 

£ 

i 

E 

i 

s 

E 

E 

E 

£ 

E' 

E 

0 

0 

0 

CU 

CU 

PS 

04 

Oi 

Oi 

m 

w 

w 

u 

w 

w 

w 

w 

H 

w 

W 

a 

a 

a, 

a. 

u 

03 

C 

O 
O 
0) 

cn 


n 

03 
E 
■H 
S-l 

a, 


o 


o  o 


o 


o 


o 


o 


o 


o 


o  o  o  o  o 

&\  cn  cn  0\  cn 


o  o  o 

CO  H  CO 


o 
o 


o 

CO 


o  o  o  o  o  o  m 
cn  cn  cn  cn  cn      cn  r~ 


0) 

N 

■H 

cn 

CO 

i-i 

0) 

0 

-C 

4-1 

u 

O 

c 

11 

■H 

c 

G 

0 

u 

S-l 
03 
TS 
C 

o 

0 
01 
CO 


n 

03 
E 

■H 
S-l 

cu 


S-l 

o  c 

4-1  0 

U  -H 

CD  4-1 

C  03 

C  U 

0  0 

U  J 


rH  >, 

cu  cu 

3 

>.  CO 
S-l 

03  Sh 

Tj  d) 

C  4-1 

0  03 

U  3 
CU 


^1 


CO 


CO  CO  CO  CO  CO 


CO 


CN 


00 

CN 

CO 

CN 

CO 

CO 

CO 

CO 

CO 

O 

O 

CO 

rH 

rH 

rH 

rH 

• 

4-1 

• 

cn 

4-1 

>1 

-a 

• 

CD 

Oi 

3 

3 

4-1 

4-1 

a; 

4-1 

4-1 

H 

4-1 

4-1 

S-l 

CD 

4-1 

S3 

EC 

13 

CO 

4-i 

4-1 

CO 

4-> 

4J 

4-1 

4-1 

CD 

Q 

cn 

4-1 

CD 

a 

S-l 

CO 

T3 

TJ 

03 

CO 

CO 

CO 

d) 

d) 

CD 

0) 

d) 

4J 

dl 

0) 

4-> 

U 

CD 

H 

01 

0 

CU 

d) 

d) 

d) 

CO 

0 

cn 

01 

S-l 

3 

cn 

d) 

S-l 

3 

cn 

03 

cn 

03 

cn 

Oi 

M 

4-1 

c 

4-1 

S-l 

S-l 

rH 

c 

H 

4J 

0) 

0 

H 

4-1 

0) 

0 

>i 

d) 

> 

01 

•H 

G 

•H 

c 

•H 

4-1 

4-1 

G 

T3 

03 

4-> 

cn 

■H 

CD 

0 

4-1 

cn 

■H 

CD 

0 

tJ> 

rH 

Cn 

rH 

T3 

03 

rH 

03 

TS 

CO 

CO 

■H 

3 

E 

CO 

> 

Cn 

u 

CO 

> 

CP 

S-l 

C 

rH 

G 

rH 

u 

C 

cn 

r* 

cn 

C 

03 

rJ 

•H 

>1 

CD 

& 

>. 

d) 

-Q 

0 

0 

0 

0 

01 

S-l 

03 

G 

o3 

S-l 

c 

c 

rH 

4-1 

H 

rH 

4-1 

4J 

S-l 

rH 

4J 

J 

u 

r4 

u 

c 

o 

d) 

03 

d) 

0 

•H 

•H 

3 

rH 

CO 

M 

r4 

rH 

cn 

cn 

u 

u 

rH 

cn 

G 

.3 

rH 

S-l 

rH 

03 

03 

dJ 

•rH 

03 

CD 

03 

O 

d) 

03 

d) 

03 

0 

<D 

03 

E-i 

CU 

Pn 

0-1 

s 

CO 

2 

3 

W 

fc, 

CU 

u 

S 

w 

CU 

u 

3 

2 

2 

z 

d) 

ii 

rH 

> 

1) 

d) 

rH 

■H 

> 

1) 

•H 

rM 

rH 

> 

•H 

r* 

OS 

T  n 

TP 

•H 

> 

Sh 

OS 

T  P 

CN 

CN 

CN 

CN 

CN 

rH 

rH 

rH 

rH 

rH 

d) 

C 

c 

cn 

01 

CD 

G 

a 

a 

a 

Q 

a 

Q 

a 

a 

a 

Q 

d) 

H 

Sh 

C 

n 

E 

U 

Sh 

C 

Ph 

Ph 

&H 

Dh 

&H 

pci 

Sh 

0 

0 

3 

G 

rH 

Sh 

0 

0 

-3 

r3 

0 

O 

03 

rC 

JG 

4-> 

>i 

>. 

>i 

>i 

>. 

>1 

>< 

>i 

>1 

>i 

Eh 

Eh 

Eh 

4-1 

CQ 

CU 

Eh 

E-t 

Cu 

CD 

CD  CD 

CD 

CD 

0) 

CD 

1) 

0) 

0) 

CD 

01 

1 

1 

1 

Sh 

1 

1 

1 

1 

1) 

1)  rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

Sh 

!H 

Sh 

CD 

Sh 

Sh 

Sh 

U 

Cu 

Cu  ID 

TJ 

T3 

T3 

T3 

T3 

d) 

CD 

d) 

rG 

d) 

0) 

d) 

CD 

0 

0  03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

E 

B 

E 

O 

E 

E 

E 

4-1 

o 

O  X 

■x. 

D3 

£3 

X 

a 

33 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

cn 

•H 

•H 

03 

03 

03 

d) 

03 

0J 

03 

03 

03 

CU 

CU 

CU 

m 

CU 

a. 

CU 

CU 

a 

u 

CJ  CO 

CO 

cn 

cn 

cn 

CO 

CO 

CO 

CO 

cn 

"a 

T! 

rH 

rH 

0) 

CD 

•H 

■H 

rH 

rH 

rH 

I4H 

<4H 

CD 

1) 

01 

Cn 

Cn 

•H 

-H 

•H 

G 

G 

UH 

<4H 

MH 

•H 

-H 

4-1 

4-> 

4J 

U 

H 

0) 

cn 

cn 

CU 

CU 

01 

CU 

0) 

cn 

cn 

3 

3 

3 

CJ 

CD 

-H 

Cn 

rH 

rH 

03 

CU 

rH 

i 

CUi 

rH 

CD 

Ph 

3 

•H 

rH 

1) 

cn 

> 

rH 

r* 

>i 

1 

1 

■H 

1 

•H 

Sh 

Sh 

U 

Sh 

Sh 

> 

Sh 

03 

0) 

CD 

CD 

cd 

cn 

CD 

c 

E 

4-) 

£ 

S 

E 

s 

H 

•rH 

03 

rH 

rH 

rH 

c 

rH 

0 

Sh 

3 

03 

03 

03 

o 

03 

JZ 

CU 

CU 

CU 

CU 

CO 

CU 

Eh 

rH 

Q 

cn 

Sh 

C 

&H 

d) 

0 

> 

4-1 

>1 

•H 

CD 

1 

OS 

£ 

rH 

SH 

03 

TJ 

d) 

1) 

rC 

03 

E 

d) 

4-> 

X 

r-H 

Sh 

3 

03 

rG 

0 

Oh 

Eh 

cn 

cn 

Q 

Ph 

>, 
CD 

rH 

T3 
03 
X 

• 

cn 


o 


4-1 
3 

0 
CO 


21 


sh 

M 

M 

Sh 

Sh 

U 

U 

u 

fl 

id 

id 

03 

n3 

03 

id 

03 

03 

i — i 

H 

rH 

rH 

H 

^ 

rH 

CU 

3 

3 

3 

3 

3 

3 

3 

ft 

cn 

Cn 

Cn 

Cn 

Cn 

Cn 

Cn 

cn 

cn 

>v 

0) 

<u 

<u 

00 

CO 

<D 

0) 

CU 

co 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

os 

OS 

rH 

03 

P 

C  ^1 

ajoidfl  uooooooo 

WgC-H-HSHCCC'CCCCC 

idcucuppnjcucucucucucucucu 

i—t  i— I  cn  C  C  H  cncncncncncncncn 
CnftCUPPCnCUCUCUCUCUCUCUCU 

cuseoocueeeeeeee 

QScOWQjCnoSWWWWWSuu 


>. 

>1 

>1 

>i 

>, 

>1 

>1  rH 

rH 

rH 

u 

u 

o 

o 

o 

o 

0 

o  nj 

03 

03 

c 

c 

c 

c 

c 

c 

c 

C  -H 

■H 

•H 

(1) 

0) 

cu 

(U 

<u 

a) 

0) 

0)  p 

4J 

p 

cn 

C" 

cn 

Cn 

cn 

Cn 

cn 

Cn  c 

3 

C 

Sh 

Sh 

iH 

M 

!H 

iH 

sh 

w  cu 

<D 

CU 

0) 

CO 

CD 

0) 

<D 

CU 

CO 

0)  P 

■P 

4J 

e 

s 

E 

E 

e 

E 

I  0 

0 

O 

u 

w 

w 

W 

u 

w  & 

Cu 

0j 

>1 

iH 

03 
"0 
C 

o 

o 

0) 
CO 


>1 
u 

03 
E 
■H 
M 

0^ 


o  in  o  o  i/i  hi 
r-~  o  o  r-  co 


in  o 

v£>  cO 


o  o  o  o 

(*1   CI   M  OO 


ooinoooomroo 


o 


O  O  O 

o  -^r  vo 


N 

•H 

CO 

cn 

M 

a) 

O 

43 

P 

u 

O 

c 

cu 

■i-r 

c 

c 

0 

u 

'H 

<d 

T3 

c 
o 
o 
cu 
to 


u 

03 
E 

■H 
Sh 
a, 


U 
0 
p 
o 
cu 
c 
c 
o 


OOvOkDvDCOCOvOCNOvOvOiN 


COTCOTtNCOvDCOCO^rNtM 
<T  m  'J  ITI         <J  H  H 


P 

cn 

p 

P  CU  T3 
■P  CU  CU  4-1  rH 
CU  CU  iH  CU  CU 
P 


P  CO 


P  CO 

CO 

43 
C  P 

u 

o 


cu 

iH  4H 

p  p 

iH    CO  CO 


0 


cu 


ft  cu  3 
o  c 
o 


•p 

CO 

•  c 

CU  --H 


2  U  J  2  W 


> 

CO 
CO 

cu 
a 

M 
u 

03 
X 


p 

CO 

p 

3 

c 
p 

CO 

cu 
u 


p 

CO 

>1 

CU 

rH 

o 
o 
u 


p 
E  w 

rH  03 


■o  gj 

C  W 

H  P 

nj  CO 


iflOOiflifliflvOOOCO 


O  vO  lO 


>1 

iH 

3 
XI 
3 

CU 

2 


3 

•  as 
p 

co  c 
cu 

CO  rH 

cu  o 

§  p 

r}  CO 

(1) 

.  iH 

P  o 
co  b 


3 

OS 
TS 

M 
03 

>1 
cn 

c 
o 


o 

OS 

cu 

Cn  .* 

CU 


T3  in 

nj  Q 

0 

T3  CS  W 


rH  3 


O  OS 
l-l 


2  2  CO  CO 


P  3 

O  rH 

CU  CD 

>i  43 

CU  o 

C  >H 

O  -H 

X  PQ 


cu 
3 

c 

CU  t3  P 

>  rd  CU 

<  O  CU 

OS  in 

CO  P 

SH  iH  CO 

cu  cu 

cn  cn  E 

O  H  H 

OS  04  W  J  CO 


p 

CO 


iH 

a 

cu 

-h  c  aj 
h  <d  cu 
H  Cn  a 
>  *H 

c  c 

iH 
3 


cu 


03 

J3  C 


00 


k0 

CN 

rH 

T3 

M 

V 

03 

a 

OS 

s 

X 

T3 

T3 

<4H 

T3 

(d 

fd 

4H 

r4 

CO 

0 

p 

3 

(d 

Cn  OS 

U 

s 

O 

rH 

>1 

CO 

•rH 

a. 

CQ 

Cn  rH 

>1 

3 

iH 

C 

rH 

iH 

43 

CU 

>l  rC 

0 

0 

CU 

■U 

^ 

CO 

0 

u 

c 

3 

03 

c 

M 

c 

0 

43 

0 

■H 

• 

03 

CO 

CO 

X 

aa 

2 

2 

Eh 

o 

•H 

rH  >J 


CU 


Cu 
3 
>i  CO 
iH 

03  Sh 
T3  CU 


C 

o 
u 
cu 

CO 


3  3 

03  03 

Cn  Cn 

<C  < 


Cn  Cn 
<  < 


3  3  3 

0  0  0 
TJ  T3  T3 

id  nj  <d 

cu  cu  cu 

1  E  E 
Cn  cn  Cn 
C  C  C 
0  0  0 
J  J  J 


W  W  W  B 


cu  cu  CU 

cu  cu  cu 

a  Cu  Cu 

0  0  0 
QUO 

•H  -H  -H 

£  jC  jS 

u  u  u 


cu  cu 
o 

CJ 
■H 
43 

CJ 


u 

•rH 

El 
Cn  P 
C  3 
O  O 
J  CO 


T3  T3  TD 

rH    rH  rH 

cu   CU  CU 


T3  T3  T3  t3 


CO 
■H 

4H 

p 

CO 
CO 

3 


CO 


cn  cn 
C  C 


cn 
c 

•H 

iH    iH  iH 

CU  CU  CU 
CO   CO  CO 


3  S  S 


T3  T3  tJ  t3 

r-i  i-i  r-i 

CU    CU    CU  CU 


r* 

o 


14H  HH    4H    4H  . 

33  CncnCncn333 

00  C  C   C    3  JC  43  43 

•-^  -H  -H  -H  -H  P  P  P 

TJTJ  M  ii   Vl   n   3  3  3 

33  ft  ft  ft  a  O  O  O 

rJ  rl  co  co  co  co  co  co  co 


o 

•H 

rH 

rH 

43 

cn 

n 

zs 

cn 

rH 

cn 

a 

CU 

T3 

CO 

•H 

rH 

MH 

CU 

u 

CT> 

■H 

0) 

C 

«H 

£ 

4-1 

•H 

P 

•iH 

03 

!H 

CO 

)H 

3 

ft 

CU 

CO 

3 

22 


>i 

>i 

u 

o 

c 

a> 

cu 

cr> 

CP 

CD 

u 

a, 

CD 

CD 

>^ 

E 

e 

Eh 

W 

u 

rH  >1  >.  >1 

(0  u  o  u 

■H  C  C  C 

4->  CD  0)  CD 

c  cn  CP  cp 

0)  ^  M  M 

.p  a>  <d  a> 

o  e  e  I 

a*  u  u  w 


u 

nS 
T3 

a 
o 
o 
0 
en 


a) 

id 

N 

TS 

■H 

c 

co 

0 

tn 

o 

cu 

d) 

0 

43 

CO 

-P 

O 

0 

e 

<L> 

■H 

>, 

C 

u 

C 

nS 

0 

6 

u 

Pri 

u 
o 
4-» 
o 

CD 

a 
c 

o 
u 


rH  > 

■§  cul 

Cm  Cu 
3 

>i  CO 

n 

T3  a) 


U  3 

CD 
CO 


o 
o 


o  m 

[■^  rH 


CN  o 


in  m  o 

ro  CT>  CTi 


cD  O 


a)  co 


> 


CD  TS 


T3 


3 


CD 

M  -H 
CD  4-1 
>  4-4 
■H  3 
OS  CO 


CD  CD 

o  o 
>1  >. 

rH  rH 

O  O 

3  X 


c 

TS 

0 

rH 

u 

o 

CD 

•rH 

>i 

■H 

rH 

H 

4-1 

W 

X! 

C7> 

3 

a 

c 

X 

Cu 

Su 

■H 
H 

Eh 

>i 

Qt 

u 

CO 

W 

ns 

CD 

J 

E 

4J 

4J 

pa 

■H 

m 

cn 

< 

M 

cu 

Eh 

Cu 

3 

CO 
0> 


>1 
Id 


CO 

u 
o 

4-1 

u 

0) 

c 
c 
o 
o 
u 

CD 
4-> 

c 


Cu 
3 


o 

o 

CO 

CO 

rH 

rH 

r-4 

CD 

cn 

4J 

4-> 

nS 

u 

3 

Id 

4-1 

c 

CD 

13 

4-1 

0 

> 

03 

CD 

cn 

u 

0 

QJ 

H 

PS 

U 

CD 

rH 

cn 

+J 

CD 

m 

U 

CO 

c 

Cu 

CD 

Q) 

•H 

•H 

CP 

Cu 

E 

tT> 

u 

0 

•H 

rH 

C 

■H 

06 

Cu 

w 

w 

c 

3 

4-1 

E 

o 

£ 

cn 

4J 

04 

•H 

U 

3 

O 

U 

cn 

T3 

T3 

T3 

rH 

H 

rH 

rH 

>1 

rH 

CD 

0) 

<D 

id 

■rH 

-H 

-H 

u 

4-1 

4H 

4-1 

<c 

cn 

CP 

cu 

c 

G 

c 

c 

•H 

•H 

•H 

CO 

0 

SH 

rH 

a 

CU 

C3 

C 

CO 

CO 

CO 

rH 

CN 

CO 

u 
u 

OS 
D 

O 
CO 

<c 
&H 
< 

Q 


23 


1 


WATER  PRICING  POLICIES 

The  establishment  of  an  effective  water  pricing  policy  can  be  a  valuable  tool 
in  managing  demand  for  water  and  in  promoting  conservation  and  wise  use  of 
water.     Pricing  policies  aimed  at  reducing  water  demand  have  been  successfully 
implemented  in  Westminster,  Colorado;  Dallas,  Texas;  Fairfax  County,  Virginia; 
and  the  San  Francisco  Bay  area  of  California,  among  other  communities. 

Water  rates  are  composed  of  price  level  and  price  structure.     Price  level  re- 
fers to  the  cost  charged  to  the  customer  per  unit  of  water  use.     Price  struc- 
ture refers  to  changes  in  the  price  level  based  upon  quantity  of  water  consumed 
or  time  of  use.     The  sale  of  water  at  a  price  level  reflecting  its  true  cost,  and 
which  uses  a  price  structure  which  increases  with  volume  of  use  has  been  shown 
to  si«jnif icantly  affect  water  consumption  levels,  particularly  when  combined 
with  public  education  efforts. 

In  the  communities  of  the  Lower  Pioneer  Valley  region,  a  wide  variety  of  water 
pricing  policies  are  in  use.     Pricing  structures  currently  employed  include: 
decreasing  block  rates;  unmetered  flat  rates;  uniform  block  rates;  full  cost 
assessments;  and  the  lack  of  pricing  in  areas  not  served  by  public  water  sys- 
tems.    None  of  these  policies  have  been  designed  with  the  primary  intent  of 
reducing  demand  or  encouraging  conservation.     In  fact,  many  of  the  pricing 
policies  appear  to  have  been  designed  to  provide  water  to  large  volume  users 
at  relatively  inexpensive  prices,  and  thus  creates  incentives  for  business  and 
industrial  growth. 

The  following  inventory  provides  a  broad  view  of  water  pricing  structures  and 
levels  employed  in  Lower  Pioneer  Valley  communities,  and  a  discussion  of  the 
relative  social  and  hydrological  costs  and  benefits  of  each  water  pricing  policy. 

1.     No  Charges:     Brimfield,  Chesterfield,  Goshen,  Hampden,  Holland,  Middlefield, 
Montgomery,  Pelham,  Plainfield,  Tolland  and  Wales 

Communities  without  public  water  systems  do  not  employ  a  water  pricing  pol- 
icy.    Each  user  depends  upon  an  individual  on-site  source  of  supply.  The 
costs  of  such   systsms  are: 

a.  Since  the  water  user  receives  no  bill  showing  the  volume  and  cost  of  his/ 
her  water  use, there  is  no  incentive  for  conserving  water.     Users  may 
develop  wasteful  water  use  habits.     The  hidden  costs  of  wasteful  water 
use,  such  as  energy  costs  to  run  water  pumps  and  water  heaters,  may  be 
overlooked.     Excessive  water  use  may  strain  septic  systems,  creating 
water  pollution  problems  and  necessitating  system  repairs  or  replacement. 

b.  Water  table  levels  are  not  monitored  to  avoid  excessive  drawdown  by  on- 
site  wells.     In  times  of  drought,  excessive  drawdown  can  do  permanent 
damage  to  underground  aquifers. 

c.  Water  quality  levels  are  not  monitored  to  protect  the  user  against  con- 
sumption of  contaminated  water.     Septic  system  effluent,  roadsalts  and 
illegally  dumped  hazardous  chemicals  are  among  the  contaminants  which 
may  affect  such  wells.    Many  contaminants  do  not  noticeably  alter  water 
color  or  taste  and  may  be  undetected  by  the  user,  thus  increasing  health 
risks . 
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2.  Unmetered  Flat  Rate;     Blandford,  Chester,  Cummington,  Hatfield,  Huntington, 

Palmer-Thorndike  and  Bondsville,  Russell,  Southamp- 
ton, Westfield,  Worthington 

The  unmetered  flat  rate  is  a  uniform  rate  charged  to  all  customers,  usually 
on  a  six  month  or  annual  billing  basis,  without  regard  to  the  amount  of 
water  used. 

This  rate  structure  is  commonly  used  in  communities  which  have  not  yet  in- 
stalled water  meters.     While  the  unmetered  flat  rate  is  an  improvement  over 
the  decreasing  block  rate   (which  creates  incentives  for  high  water  use) , 
it  has  the  following  disadvantages: 

a.  It  does  not  promote  the  efficient  use  of  water,  and  in  fact,  may  encour- 
age wasteful  water  use  practices.     Consumers  are  not  financially  penal- 
ized for  excessive  water  use. 

b.  Control  of  water  use  during  drought  is  difficult.  Communities  may  ex- 
ercise selected  water  use  bans,  but  cooperation  and  enforcement  may  be 
a  problem. 

c.  Excessive  water  use  may  strain  wastewater  treatment  facilities,  increas- 
ing costs  and  contributing  to  water  pollution. 

d.  Increased  demand  may  require  the  development  of  new  water  supplies  and 
may  deplete  surface  and  groundwater  resources. 

3.  Uniform  Block  Rate:     Amherst,  Belchertown,  Hadley,  Holyoke,  Longmeadow, 

Palmer-Three  Rivers,  Southwick,  South  Hadley  F.  D.  2, 
Williamsburg 

The  uniform  block  rate  establishes  a  standard  per  unit  price  for  water 
which  does  not  change  as  consumption  increases.     This  price  structure  may 
be  somewhat  effective  in  reducing  average  consumption.     It  functions  as 
a  "rniddle-of-the  road"  pricing  policy,  in  that  it  does  not  provide  strong 
incentives  for  conservation,  but  also  does  not  encourage  wasteful  water  use. 

Uniform  block  rates  may  be  most  effective  when  the  unit  price  is  sufficiently 
high  so  as  to  discourage  wasteful  water  use.     Large  volume  users  generally 
consider  this  pricing  structure  to  be  equitable. 

4.  Decreasing  Block  Rate:     Agawam,  Blandford,  Chicopee,  East  Longmeadow, 

Easthampton,  Ludlow,  Monson,  Northampton,  Palmer 
F.  D.  #1,  Springfield,  Ware,  West  Springfield, 
Wilbraham 

In  a  decreasing  block  rate  structure,  the  per  unit  price  for  water  de- 
creases as  consumption  increases.     This  pricing  structure  is  widely  used 
in  the  industrialized  communities  of  the  Lower  Pioneer  Valley.     It  is  pre- 
ferred by  large  volume  water  users  because  it  provides  cost  savings  with 
increased  use.     Many  communities  use  decreasing  block  rates  as  an  incentive 
to  attract  industrial  and  commercial  growth.     The  costs  of  this  policy 
include : 
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a.  The  pricing  structure  encourages  the  use  of  increasingly  large  vol- 
umes of  water.    Water  becomes  a  less  important  item  in  an  industry's 
(or  other  large  users)  budget  and,  therefore,  industrial  conservation 
techniques  are  less  likely  to  be  implemented. 

b.  The  costs  of  providing  water  for  large  users  are  subsidized  by  small 
users  in  the  form  of  higher  residential  rates.     These  costs  include 
water  treatment,  pumping  costs  and  transmission  systems. 

c.  Excessive  water  use  creates  the  need  for  larger,  more  costly  waste- 
water treatment  plants  and  higher  operating  costs.     Wasteful  water  use 
may  decrease  the  life  of  or  strain  existing  wastewater  treatment  facil- 
ities, resulting  in  increased  water  pollution. 

d.  Increased  demand  may  require  the  development  of  new  water  supply  sources 
and  may  deplete  surface  and  groundwater  resources. 

5.  Full  Costs  Assessed:     Granby,  Granville,  Westhampton 

Under  this  pricing  structure,  the  water  rate  (usually  a  flat  rate)  for 
each  billing  period  is  based  upon  the  full  costs  of  providing  the  water. 
In  the  Lower  Pioneer  Valley  region,  this  policy  is  used  only  by  several 
small  privately-operated  water  companies. 

The  costs  of  this  pricing  structure  are  essentially  the  same  as  those  des- 
cribed for  the  "unmetered  flat  rate"  policy. 

6.  Increasing  Block  Rate:     No  LPVRPC  communities  currently  employ  this  rate. 

In  the  increasing  block  rate  structure,  the  per  unit  price  for  water  in- 
creases as  consumption  increases.     This  policy  can  be  effective  in  reduc- 
ing average  and  maximum  demand.     It  provides  financial  incentives  for 
water  conservation,  particularly  among  large  water  users. 

The  advantages  of  the  increasing  block  rate  are  lower  costs  for  the  pro- 
vision and  delivery  of  water,  lower  wastewater  treatment  costs,  and  con- 
servation of  surface  and  groundwater  resources. 

A  disadvantage  of  this  policy  is  that  if  the  increasing  block  price  levels 
are  not  carefully  planned,  they  may  be  viewed  as  inequitable  by  large  water 
users. 
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AGAWAM 


Description 

Agawam,  traditionally  a  farming  community,  has  in  recent  years  been  trans- 
formed into  a  residential  commuter  suburb  of  Springfield  and  northern  Connecti- 
cut.    The  town's  24.4  square  miles  contain  the  following  land  uses:     47%  is 
undeveloped,  recreational,  or  is  occupied  by  water  bodies;  17%  is  agricultural; 
27%  is  residential;  and,  9%  is  commercial,  industrial  or  governmental/institu- 
tional.   Agawam 's  population  was  26,271  in  1980  and  is  expected  to  increase  by 
48%  to  38,999  by  the  year  2000. 

Sources  of  Supply 

98%  of  Agawam 's  population  is  supplied  by  water  purchased  from  the  Spring- 
field Regional  Supply  System.  The  remaining  2%  is  served  by  individual  on-site 
wells. 

Test  well  studies  indicate  that  the  Agawam  Meadows  Aquifer  located  near 
the  confluence  of  the  Westfield  and  Connecticut  Rivers  is  a  potential  ground- 
water source.    However,  this  water  contains  high  levels  of  iron  and  manganese 
and  may  be  further  deteriorated  by  two  nearby  landfills.    A  test  well  was  re- 
tained for  possible  future  use,  but  poor  water  quality  may  preclude  its  develop- 
ment.    The  Westfield  and  Connecticut  Rivers,  with  proper  treatment,  may  also  be 
potential  sources  of  supply. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Agawam' s  total  water  consumption  was  998,744,200  gallons  in  1981. 
Water  customers  are  billed  twice  a  year  on  a  declining  block  scale  rate 

of: 

$1.05  per  100  cubic  feet  for  first  10,000  cubic  feet 
.90  per  100  cubic  feet  for  next  40,000  cubic  feet 
.58  per  100  cubic  feet  over  50,000  cubic  feet. 
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Agawam  (cont.) 


Supply  and  Demand  Summary  and  Projections 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
Igpcdl 

Ave.Day 
Demand 
Imgd) 

Max  Day 
Demand 
Imgd) 

MDD/ 

ADD 

Ratio 

Yield 

Services 

Meters 

1980 

26,271 

98 
25,746 

106 

2.73 

4.4 

1.61 

unknown 

7393 

76 

1990 

35,480 

100 
35,480 

106 

3.76 

6.05 

1.61 

ti 

n.  a . 

n.a. 

2000 

38,999 

100 
38,999 

106 

4.13 

6.65 

1.61 

ii 

n.a. 

n.a. 

Adequacy  of  Supply 

There  are  no  contract  limitations  on  the  amount  of  water  Agawam  may  draw 
from  the  Springfield  System.    However,  the  town's  distribution  system  is 
presently  inadequate  to  meet  peak  pressure  demands  in  the  Feeding  Hills  section 
of  town  and  may  worsen  with  continued  high  population  growth.     In  addition, 
breaks  in  old  distribution  mains  have  caused  temporary  loss  of  service  to  some 
sections  of  town. 


WATER  SUPPLY  and  DEMAND  PROJECTIONS 
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Agawam  (cont.) 


Drought  Management  Plans 

Normal  drought  management  procedures  include  partial  use  bans  and  public 
education.     In  addition,  water  rate  increases  were  instituted  in  July,  1981  to 
encourage  conservation. 

Quality  of  Supply/Treatment 

Old  and  deteriorating  distribution  mains  occasionally  cause  discoloration 
of  the  water  which  has  been  remedied  in  the  past  by  flushing  out  the  lines. 
All  water  purchased  from  Springfield  is  treated  by  coagulation,  filtration  and 
chlorination  prior  to  delivery  to  Agawam. 

Protective  Measures 

All  water  supply  protective  measures  are  conducted  by  the  Springfield 
Water  Department. 

Intermunicipal  Connections 

Agawam  has  six  normal  supply  connections  to  the  Springfield  transmission 
mains  located  at  North  Westfield  Street,  North  Street,  Line  Street,  Cooper 
Street,  Main  Street  and  Edith  Avenue. 

Future  Needs 

Needs  include  continued  improvements  to  the  distribution  system  to  meet 
growing  population  demands. 
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AMHERST 


Description 

Amherst  is  a  college  and  residential  town  with  some  remaining  agricultural 
production.    A  significant  portion  of  the  employment  opportunities  in  Amherst 
are  jobs  related  to  higher  education  at  the  University  of  Massachusetts,  Amherst 
College  or  Hampshire  College.     The  T.own  encompasses  27.8  square  miles  of  which 
40%  is  undeveloped;  17%  is  agricultural;  14%  is  recreational  or  occupied  by  water 
bodies;  20%  is  residential;  3%  is  commercial,  industrial;  and,  6%  is  governmen- 
tal/institutional.    The  Town's  population  was  33,229  in  1980  and  is  expected  to 
increase  12%  to  37,070  by  the  year  2000. 

Sources  of  Supply 

The  Amherst  public  water  supply  system,  owned  and  operated  by  the  Amherst 
Water^  Department,  serves  98%  of  the  town's  population.    The  remaining  2%  of  the 
population  is  served  by  individual  on-site  wells.    Amherst  also  serves  small 
portions  of  Hadley,  Belchertown  and  Pelham.    The  water  department  uses  the  fol- 
lowing sources: 

Name  Location  Capacity  Safe  Yield 

Atkins  Reservoir  on  Cushman  Brook,  200  mg  .90  mgd 

Shutesbury 

Hill,  Hawley  &  Intake  on  Amethyst  Brook,  42  mg  .90  mgd 

Reservoir  System  Pelham 

South  Amherst  Wells  Lawrence  Swamp  Basin  —  1.0  mgd 

#1  &  #2,  gravel-packed  South  Amherst 

Brown  Well  #3  Lawrence  Swamp  Basin,  —  1.3  mgd 

gravel-packed  Belchertown 

Well  #4,  Lawrence  Swamp  Basin,  —  1.4  mgd 

gravel-packed  South  Amherst 

The  actual  safe  yield  of  the  Atkins  Reservoir  is  1.2  mgd,  but  the  present 
transmission  line  limits  flow  to  .9  mgd.     Amherst  has  an  additional  well  in 
Lawrence  Swamp  (Well  #5)  which  can  only  be  pumped  for  short  periods  of  time  at  a 
safe  yield  of  .5  mgd  that  is  used  as  a  back-up  supply.     Amherst  also  has  the 
Brickyard  Well  located  off  Belchertown  Road  with  a  safe  yield  of  .4  mgd  which  has 
been  abandoned  due  to  contamination  from  the  Town's  recently  closed  landfill. 

In  1977,  Tighe  &  Bond  Consulting  Engineers  conducted  a  study  of  potential 
water  supply  sources.     All  alternatives  were  recommended  as  unfeasible  except 
development  of  additional  wells  in  Lawrence  Swamp.     Wells  #4  S  #5  were  completed 
in  1981,  although  Well  #5  was  pumping  as  a  test  well  during  emergency  situations 
in  1980.     An  additional  .6  mgd  can  also  be  pumped  for  short  durations  from  Well 
#4  during  emergencies.     In  addition,  Amherst  has  an  emergency  connection  with 
Hadley  which  could  possibly  yield  .5  mgd.     If  needed  in  the  future,  there  may  be 
potential  for  development  of  an  additional  well  in  Lawrence  Swamp. 
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SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Total  water  consumption  in  Amherst  was  1,167,252,900  gallons  between  July, 
1980  and  June,  1981.    Water  customers  are  billed  quarterly  at  a  uniform  block 
rate  of  $.68  per  100  cubic  feet. 


Supply  and  Demand  Summary  and  Projections 


Year 

I 

Population 

I 

%  Pop. 
Served 

Per  Capita 
Consump. 
Igpcd] 

Ave.Day 
Demand 
Imgdl 

Max. Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

i 

33,229 

98%* 
32,522 

98 

3.19 

5.8 

1.57 

4.1 

3922 

4000 

1990 

35,561 

98%  * 
35,169 

98 

3.45 

5.42 

1.57 

5.5 

n  .a . 

n,a, 

2000 

37,070 

98%* 
36,659 

98 

3.59 

5.64 

1.57 

5.5 

n.a . 

n.a. 

♦Includes  Amherst,  and  1.6%  of  Belchertown ' s  and  14%  of  Pelham's  populations  which 
are  served  by  the  Amherst  water  system. 


Adequacy  of  Supply 

Amherst  experienced  severe  water  shortages  in  1978  and  1980  due  to  a  combin- 
ation of  increasing  population  demands  on  the  system,  high  seasonal  peak  demands 
when  schools  re-opened  and  drought  conditions.     Since  that  time,  Amherst  has 
installed  a  new  well  in  Lawrence  Swamp  increasing  the  Town's  total  safe  yield 
from  4.1  mgd  to  5.5  mgd  and  giving  the  Town  a  supply  surplus  through  1990.  In 
addition,  the  town  was  able  to  decrease  its  water  consumption  by  10%  during  the 
summer  and  fall  of  1981  through  a  townwide  water  conservation  project  which  tar- 
geted major  water  consuming  sectors,  namely,  institutions,  single-family  homes, 
apartments  and  businesses.     The  Amherst  Water  Conservation  Project  Final  Report 
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Amherst  (cont.) 


recommends  that  the  Town  continue  its  water  conservation  efforts  through  public 
information  and  promotion  of  water  conservation  in  all  sectors.     Installation  of 
water-saving  equipment,  especially  at  the  institutions,  would  reduce  water  demands 
on  the  supply  system  significantly  over  the  long  term. 

Amherst's  maximum  day  demand  is  projected  to  exceed  the  safe  yield  of  the 
system  by  .14  mgd  by  the  year  2000.     The  use  of  emergency  supply  sources  can 
increase  the  Town's  supply  capacity  by  1.6  mgd  for  a  total  capacity  of  7.1  mgd, 
accommodating  peak  demand  needs.     However,  this  increase  capacity  cannot  be  sus- 
tained for  long  periods  of  time  leaving  the  Town  vulnerable  to  water  shortages 
during  extended  periods  of  drought  or  peak  demand.     If  water  conservation  efforts 
continue  to  be  as  successful  as  they  have  been  in  the  past,  increasing  demand  on 
the  system  could  be  slowed  significantly  by  the  year  2000  and  thereby  prolong 
the  useful  life  of  the  Town's  existing  system. 
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WATER  SUPPLY  and  DEMAND  PROJECTIONS 
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Amherst  (cont.) 


Drought  Management  Plans 

Amherst  has  developed  extensive  drought  management  procedures  which  include: 
universal  metering,  leak  detection,  preventative  maintenance,  and  a  townwide 
water  conservation  project.     The  conservation  project  included  public  education, 
water-saving  equipment  demonstration  projects,  water  audits,  and  development  of 
a  Drought  Contingency  Plan.     The  plan  consists  of  two  sections  -  a  Water  Supply 
Management  Plan  and  a  Water  Conservation  Plan.     The  objective  of  the  Water  Supply 
Management  Plan  is  to  monitor  reservoir  and  storage  tank  levels  and  maintain 
adequate  levels  by  increasing  use  of  well  supplies.     The  Water  Conservation  Plan 
is  a  series  of  six  phased  steps  to  be  implemented  during  drought  conditions : 

1)  Standard  operating  procedure 

2)  Formal  declaration  of  a  drought  watch 

3)  Ban  on  some  outdoor  water  use 

4)  Request  for  emergency  water  supply  from  other  communities 

5)  Reduction  of  less  essential  water  use 

6)  Elimination  of  selected  services. 

Quality  of  Supply/Treatment 

Amherst  has  experienced  several  water  quality  problems  in  the  past  few 
years.     The  Brickyard  Well  was  abandoned  due  to  contamination  by  landfill  lea- 
chate.     The  new  Well  #4  is  high  in  iron  and  manganese  which  will  be  removed  at 
one  of  two  new  filtration  plants  scheduled  for  completion  in  the  fall  of  1982. 
Intermittant  high  turbidity,  color,  and  coliform  levels  have  been  experienced  in 
the  Pelham  Reservoir  System.     High  coliform  levels  required  the  institution  of  a 
week-long  boil  order  during  the  summer  of  1981.     These  problems  will  also  be 
eliminated  with  the  completion  of  a  filtration  plant  that  will  serve  the  Pelham 
Reservoir  System.     The  Town  has  also  experienced  increased  acidity  in  the  reser- 
voirs, attributed  to  acid  precipitation,  causing  corrosion  of  distribution  lines. 
Amherst  screen  filters  and  chlorinates  its  surface  supplies. 

Protective  Measures 

Amherst  is  constructing  two  filtration  plants  to  alleviate  its  water  quality 
problems.     The  Town  has  acquired  watershed  land  surrounding  the  reservoirs  which 
are  carefully  managed  to  prevent  pollution  and  to  increase  water  yields.  Land 
surrounding  the  wells  has  also  been  purchased.    Both  watershed  protection  and 
aquifer  recharge  protection  zoning  overlay  districts  have  been  adopted,  and  the 
Board  of  Health  is  currently  considering  regulations  for  subsurface  storage  of 
petroleum  products. 

Intermunicipal  Connections 

Amherst  supplies  water  to  portions  of  Hadley,  Belchertown  and  Pelham  which 
are  not  connected  to  central  supply  systems  in  these  towns.     An  emergency  con- 
nection to  Hadley  is  maintained  at  the  townline  in  the  northwest  section  of  Amherst. 
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Amherst  (cont.) 


Future  Needs 

The  development  of  Well  #4  and  the  construction  of  two  water  filtration 
plants  have  alleviated  Amherst's  most  urgent  short-term  needs.    The  Town  still 
needs  to  install  larger  distribution  mains,  reline  the  pipeline  from  Atkins 
Reservoir,  and  increase  its  storage  capacity.    The  Town  also  needs  to  continue 
its  water  conservation  efforts  and  plan  for  additional  sources  in  anticipation 
of  projected  supply  deficits  by  the  year  2000. 
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BELCHERTOWN 


Description 

Belchertown  is  a  semi-rural  residential  community  that  has  experienced  the 
highest  housing  growth  rate  in  the  region  since  1970  which  is  largely  attributed 
to  the  expansion  of  the  University  of  Massachusetts  in  Amherst.     The  Town's  55.4 
square  miles  of  land  contain  the  following  land  uses:     54%  vacant  land;  40%  agri- 
cultural, recreational,  or  occupied  by  water  bodies;  6%  residential  or  commercial; 
and  less  than  1%  industrial.     The  Town's  population  was  8,339  in  1980  and  is  ex- 
pected to  increase  by  15%  to  9,557  by  the  year  2000. 


Sources  of  Supply 

The  Belchertown  Water  District  serves  36%  of  the  population  living  in  the 
Town  center.     The  following  supply  sources  are  used: 

Type  Location  Capacity        Safe  Yield 

Jenson  Street  and  Jabish  Brook  (North)  .43  mgd 

Bardwell  Street  Wellfields      Jabish  Brook  (South)  (combined) 
(19  wells  -  total) 

The  Belchertown  State  School  operates  a  wellfield  consisting  of  36  wells 
with  a  safe  yield  of  .30  mgd,  also  located  on  Jabish  Brook  about  2,000  feet 
downstream  from  the  district  source.     This  wellfield  supplies  7%  of  the  Town's 
population  living  at  the  State  School.     The  district  system  is  interconnected 
with  the  State  School  system  and  can  be  used  in  emergency  situations. 

56%  of  the  town's  population  is  supplied  by  individual  on-site  wells  and 
1%  of  the  population  is  supplied  by  the  Amherst  Public  Water  System.  Present- 
ly, there  are  no  known  potential  supply  sources  available  to  the  T.own. 

SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Belchertown ' s  total  water  consumption  in  the  district  was  72,918,000  gallons 
in  1981. 
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Belchertown  (cont.) 

Consumers  connected  to  the  district  supply  are  billed  four  times  per  year. 
A  minimum  fee  of  $27.50  is  charged  for  water  consumed  up  to  1,200  cubic  feet 
and  a  uniform  block  rate  of  $.90  per  100  cubic  feet  is  charged  for  water  con- 
sumed above  1,200  cubic  feet. 

Supply  and  Demand  Summary  and  Projections 


Year 

Papulation 

%  Pop. 
Served  * 

Per  Capita 
Consump. 
Igpcdl 

Ave.  Day 
Demand 
(mgdl 

Max. Day 
Demand 
(mgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

8,339 

36% 
2,500 

73 

.18 

.28 

1.6 

.43  mg 

462 

453 

1990 

9,168 

36% 
2,750 

73 

.20 

.32 

1.6 

.43 

n.a. 

n.a. 

2000 

9,557 

36% 
3,000 

73 

.22 

.35 

1.6 

.43 

n.a. 

n.a. 

Adequacy  of  Supply 

Both  present  and  future  average-day  demand  and  maximum-day  demand  levels 
are  well  below  the  .43  mgd  safe  yield  of  the  system.     Barring  any  loss  of  water 
supply,  the  Town's  system  should  be  sufficient  at  least  to  the  year  2000. 
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WATER  SUPPLY  and  DEMAND  PROJECTIONS 
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Drought  Management  Plans 

Belchertown  has  never  experienced  water  shortages  during  drought  conditions. 
Thus,  Belchertown  has  not  yet  needed  to  employ  drought  management  procedures.  The 
Town  does  have  on-going  conservation  measures  in  place  including:     universal  meter- 
ing, leak  detection  and  preventative  maintenance. 

Quality  of  Supply/Treatment 

Elevated  sodium  levels  at  the  Jenson  Street  Wellfield  have  reached  as  high 
as  23-24  ppm  during  winter  seasons  due  to  a  former  salt  storage  site  and  road- 
salting  practices.     In  addition,  contamination  with  trichloroethylene  and  other 
hazardous  compounds  allegedly  from  a  nearby  truck  washing  firm  closed  three 
private  wells  in  1979  where  residents  must  still  haul  water  from  outside  sources. 
In  June  of  1982,  the  Massachusetts  Legislature  authorized  the  expenditure  of 
$100,500  to  extend  town  water  lines  to  the  contaminated  areas.     The  Town  expects 
the  lines  to  be  completed  by  September  1982. 

Belchertown  chlorinates  its  public  water  supply. 

Protective  Measures 

Belchertown  has  purchased  land  surrounding  its  wells  and  reservoirs  and  has 
increased  use  restrictions  around  the  wells.     The  Town  has  also  developed  a  Road- 
salt  Policy  Statement  to  control  roadsalting  and  salt  storage. 
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Belchertown  (cont.) 


Intermunicipal  Connections 

There  are  presently  no  intermunicipal  emergency  connections  available  to 
the  Belchertown  Water  District  and  there  are  no  known  potential  connecting 
points.     The  Belchertown  Water  District  is  presently  connected  to  the  Belcher- 
town State  School  system  which  may  be  used  in  emergency  situations. 

Future  Needs 

Belchertown  has  recently  completed  construction  of  a  half  million  gallon 
storage  tank  and  distribution  lines  to  provide  for  short-term  future  needs. 
The  Town  also  needs  to  extend  distribution  lines  to  areas  of  town  with  conta- 
minated on-site  wells. 
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BLANL>FORD 


Description 


Blandford  is  a  rural  residential  and  resort  community  with  some  agriculture. 
The  Town's  53.4  square  miles  contain  the  following  land  uses:     89%  is  vacant  land 
and  state  forests;   5%  is  occupied  by  water  bodies  consisting  mostly  of  Springfield 
watershed  areas;  4%  is  residential,  commercial,  industrial  or  governmental/ 
institutional;  and  2%  is  agricultural  land.     The  Town's  population  was  1,038 
in  1980  and  is  expected  to  increase  by  27%  to  1,321  by  the  year  2000. 

Sources  of  Supply 

The  Town  of  Blandford  provides  water  to  approximately  80%  of  the  Town's  popu- 
lation.    The  remaining  20%  obtain  water  from  individual  on-site  wells.     The  Town 
obtains  water  for  its  central  supply  system  from  Long  Pond  which  is  located  with- 
in the  Springfield  water  supply  watershed  off  of  Gibbs  Road  in  the  western  part 
of  Town.     Long  Pond  has  a  safe  yield  of  .5  mgd.     There  are  no  known  potential 
sources  of  supply  available  to  Blandford. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Total  water  consumption  for  the  central  system  was  28,863,644  gallons  in 

1981. 

Water  consumers  connected  to  the  central  supply  are  billed  twice  a  year. 
Residential  customers  are  charged  an  annual  flat  rate  of  $55,  summer  residents 
are  charged  $30,  and  commercial  customers  are  charged  on  a  declining  block 
scale  of: 

$1.50  per  thousand  gallons  for  the  first  20  thousand  gallons 
.90  per  thousand  gallons  for  the  next  20  thousand  gallons 
.50  per  thousand  gallons  above  40  thousand  gallons. 
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Supply  and  Demand  Summary  and  Projections 


Year 

Pnoulat  kxi 

%  Pop. 
Served 

Per  Capita 
Consump. 
Igpcd) 

Ave.Day 
Demand 
Imgd) 

Max. Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

Iv  JU 

Ou/o 

864 

n7Q 

.  1UU 

1     7  7 

c 

.  J 

1  O  "7 

237 

201 

1990 

1214 

80% 
971 

92 

.089 

.113 

1.27 

.5 

n.a. 

n.a. 

2000 

1321 

80% 
1,057 

92 

.097 

.123 

1.27 

.5 

n.a. 

n.a. 

Adequacy  of  Supply 

Both  the  present  and  future  average  day  demand  levels  and  the  maximum  day 
demand  levels  are  well  below  the  .5  mgd  safe  yield  of  the  Blandford  system. 
However,  distribution  problems  occur  from  improper  installation  of  transmission 
lines  from  Long  Pond,  causing  air  to  be  trapped  at  high  points  in  major  lines.  This 
occasionally  inhibits  gravity  flow  to  the  pump  house.     In  addition,  distribution 
lines  are  inadequate  for  fire  protection  needs. 
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Blandford  (cont.) 


Drought  Management 

Blandford  mails  conservation  notices  to  users  as  a  normal  procedure  during 
drought  conditions.     In  the  future,  the  T.own  may  consider  universal  metering, 
leak  detection,  rate  increases,  selected  water-use  bans  and  shutoffs,  preventa- 
tive maintenance,  and  limitations  on  system  expansion  as  additional  drought 
management  procedures. 

Quality  of  Supply/Treatment 

The  Town  does  not  presently  experience  water  quality  problems .  Blandford 
chlorinates  its  water  supply  and  may  also  need  filtration  in  the  future. 

Protective  Measures 

The  City  of  Springfield  owns  the  land  surrounding  Long  Pond  and  restricts 
use  of  watershed  lands. 

Intermunicipal  Connections 

There  are  no  known  potential  emergency  intermunicipal  connections. 

Future  Needs 

Needs  include  an  emergency  supply  source,  replacement  and  repair  of 
transmission  lines,  and  dam  repair  at  Long  Pond. 
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BR  I MF I  ELD 


Description 

Brimfield  is  a  small  residential  and  farming  community  with  some  recreation- 
al development.  Most  residents  commute  to  surrounding  communities  for  employment. 
The  Town's  35.3  square  miles  contain  the  following  land  uses:  66%  is  undeveloped; 
23%  is  recreational,  agricultural  or  is  occupied  by  water  bodies;  9%  is  residen- 
tial; and  2%  is  commercial,  industrial  or  governmental/institutional.  The  Town's 
population  was  2,318  in  1980  and  is  expected  to  increase  by  24%  to  2,875  by  the 
year  2000. 

Sources  of  Supply 

Brimfield  does  not  have  a  public  water  supply  system.    Thus,  all  of  the  Town's 
population  is  served  by  individual  on-site  wells.     There  are  no  known  potential 
sources  of  supply  available  to  the  Town. 


Brimfield  has  no  plans  to  develop  a  central  water  supply  system. 

SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Total  water  consumption  data  is  unavailable  for  Brimfield. 


Supply  and  Demand  Summary  and  Projections 


Year 

I 

Population 

%  Pop- 
Served 

Per  Capita 
Consump, 
Igpcdl 

Ave.Day 
Demand 
Imgdl 

Max.  Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meiers 

1980 

2,318 

0% 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 
0 

1990 

2,681 

0% 

n.a. 

n.a. 

n.a. 

n.a. 

0 

2000 

2,875 

0% 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

45 


Brimfield  (cont.) 
Adequacy  of  Supply 

Generally,  groundwater  sources  have  been  sufficient  to  supply  the  Town's 
water  needs.     Thus,  the  Town  does  not  foresee  the  need  to  develop  a  central 
supply  system. 

Drought  Management  Plans 

Some  shallow  wells  in  Brimfield  do  go  dry  periodically.     Individual  well- 
owners  are  responsible  for  maintaining  their  water  supply  during  periods  of 
drought. 

Quality  of  Supply/Treatment 

Groundwater  resources  are  of  good  quality  in  Brimfield.     Some  areas  have 
hard  water. 

Protective  Measures 

Brimfield  protects  its  groundwater  supplies  through  large  lot  size  zoning. 
Intermunicipal  Connections 

There  are  no  known  potential  locations  for  intermunicipal  connections. 
Future  Needs 

Brimfield  does  not  anticipate  any  significant  change  in  the  Town's  water 
supply  needs  anytime  in  the  foreseeable  future. 
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CHESTER 


Description 

Chester  is  a  residential  community  with  a  mixture  of  industry  and  agricul- 
ture.    The  Town  encompasses  37.1  square  miles  and  contains  the  following  land 
uses:  70%  is  undeveloped;  23%  is  recreational,  agricultural    or  is  occupied  by 
water  bodies;  5%  is  residential;  and,  2%  is  commercial,  industrial  or  govern- 
mental/institutional.    The  Town's  population  was  1,123  in  1980  and  is  expected 
to  increase  by  23%  to  1,381  by  the  year  2000. 

Sources  of  Supply 

The  Chester  public  water  supply  serves  65%  of  the  Town's  population  and  is 
owned  and  operated  by  the  Chester  Water  Department.    The  remaining  35%  of  the 
population  is  served  by  individual  on-site  wells.    Chester  utilizes  the  follow- 
ing water  sources: 


Name 

Horn  Pond 


Austin  Brook  Storage 
Reservoir 


Location                          Capacity  Safe  Yield 

off  Bancroft  Road,            40  mg  .12  mgd 
Becket 

Austin  Brook,  Chester        1  mg  .06  mgd 


Chester  has  spent  $20,000  on  groundwater  exploration  but  was  unable  to 
identify  any  adequate  sources  of  supply.     Test  wells  were  drilled  in  three  se- 
parate areas  of  Town.     Two  test  wells  had  adequate  potential  yields,  but  poor 
quality  water.    One  was  contaminated  by  leachate  from  the  town's  landfill  and  the 
other  contained  trace  amounts  of  solvents.     A  third  test  well  showed  an  inade- 
quate potential  yield  for  use  as  a  municipal  water  supply. 


SUPPLY  TYPE: 


DEMAND  TYPE 


Commercial 


Industrial 

35% 


|  10% 

Agricultural 

m  Residential 

\  10% 

— I  ' 

Miscellaneous 

40% 


Demand 

Total  water  consumption  data  for  Chester  is  unavailable . 
customers  are  billed  annually  at  a  flat  rate  of  $42. 


Residential  water 
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Chester  (cont.) 


Supply  and  Demand  Summary  and  Projections 


Year 

Papulation 

%  Pop. 
oervea 

Per  Capita 
Consump. 
(gpcdl 

Ave.  Day 
Demand 
Imgd) 

Max  Day 
Demand 
(mgd) 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

1123 

(730) 
65% 
730 

274 

* 

.20 

* 
.27 

1.35 

.20 

n.a. 

n.a. 

1990 

1238 

(867) 
70% 
867 

274 

.24 

.33 

1.35 

.20 

n.a. 

n.a. 

2000 

1381 

(1036) 
75% 
1036 

274 

.28 

.38 

1.35 

.20 

n.a. 

n.a. 

*  Sources:     "Municipal  Water  Resources  Management  Plan" 


Adequacy  of  Supply 

Chester's  present  average-day  demand  equals  the  safe  yield  of  the  system. 
The  present  maximum-day  demand  exceeds  the  safe  yield  by  70,000  gd.    Both  pro- 
jected average  and  maximum-day  demands  exceed  the  safe  yield  of  the  system 
resulting  in  a  deficit  of  80,000  gd  by  the  year  2000. 

Chester  has  already  suffered  serious  water  shortages  (see  next  section) . 
The  Town  is  likely  to  face  increasingly  severe  water  deficits  in  the  future  if 
steps  are  not  taken  soon  to  augment  the  existing  supply  and  to  institute  water 
conservation  practices. 
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Chester  (cont.) 


Drought  Management  Plans 

During  1981,  Chester  applied  to  the  Massachusetts  Department  of  Environmental 
Quality  Engineering  for  a  formal  drought  declaration  under  Chapter  40,  MGL.  Drought 
conditions  forced  the  Town  to  discontinue  water  service  to  the  smaller  of  two  Ben- 
dix  Corporation  abrasives  plants.    At  this  point  in  time,  Bendix  was  the  Town's 
largest  employer  and  an  integral  part  of  the  local  economy.* 

Normal  drought  procedures  include  selected  water-use  bans.  Chester  plans 
to  implement  watershed  management,  universal  metering,  leak  detection  studies, 
and  rate  changes  as  well  as  improvements  to  the  distribution  system. 

Quality  of  Supply/Treatment 

Chester  is  experiencing  excessive  turbidity  in  its  surface  water  supplies 
and  has  completed  preliminary  plans  for  the  construction  of  a  filtration  plant. 
The  Town  presently  chlorinates  its  supplies.     In  addition,  groundwater  studies 
have  shown  that  several  areas  capable  of  producing  groundwater  of  sufficient 
quantity  for  municipal  use  have  been  contaminated. 

Protective  Measures 

Chester  plans  to  begin  selective  tree-cutting  around  the  reservoirs  as  part 
of  a  watershed  management  plan.     Construction  of  a  filtration  plant  is  also 
planned. 

Intermunicipal  Connections 

There  are  no  known  potential  locations  for  emergency  connections  to  surround- 
ing communities. 

Future  Needs 

Chester  needs  to  improve  the  transmission  line  from  the  reservoir  and  the 
distribution  system,  as  well  as  construct  a  filtration  plant.     The  Town  also 
needs  to  reduce  demand  or  identify  additional  supply  sources  in  order  to  elim- 
inate its  present  and  projected  supply  deficits.    The  need  for  additional  sources 
might  be  avoided  by  implementing  a  comprehensive  water  conservation  program. 


*N0TE:     The  Bendix  plant  was  subsequently  sold  to  another  major  abrasive  firm 
which  closed  the  Chester  plant  permanently  in  November  of  1982. 
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CHESTERFIELD 


Description 

Chesterfield  is  a  rural,     residential  community  with  most  residents  com- 
muting out  of  town  to  their  places  of  employment.     Agriculture  is  declining,  but 
there  are  several  dairy  farms  and  orchards  in  T.own.     The  Town's  31.2  square 
miles  contain  the  following  land  uses:     61%  is  undeveloped;  29.5%  is  recreation- 
al, agricultural,  or  is  occupied  by  water  bodies;  8%  is  residential;  and  1.5%  is 
industrial,  commercial,  or  governmental/institutional.     The  Town's  population 
was  1,000  in  1980  and  is  expected  to  increase  by  32%  to  1,318  by  the  year  2000. 

Sources  of  Supply 

There  is  no  public  water  supply  system  in  Chesterfield.     All    of  the  popu- 
lation is  served  by  individual  on-site  wells.    The  Town  does  own  one  municipal 
well  for  fire-fighting  purposes.     There  are  no  known  potential  sources  of  public 
supply  available  to  Chesterfield. 

SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Water  consumption  data  for  Chesterfield  is  not  available. 
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Chesterfield  (cont.) 


Supply  and  Demand  Summary  and  Projections 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
(gpcdl 

Ave.  Day 
Demand 
Imgd) 

Max.  Day 
Demand 
(mgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

1000 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

1990 

1199 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

2000 

1318 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

Adequacy  of  Supply 

Groundwater  sources  have  generally  been  adequate  to  meet  the  needs  of 
the  Town '  s  residents.  Chesterfield  does  not  foresee  the  need  to  develop  a  public 
water  supply  system. 

Drought  Management  Plans 

There  are  no  drought  management  procedures  conducted  by  the  Town.  Indivi- 
dual well-owners  are  responsible  for  their  own  water  supply  during  dry  periods. 
Some  residents  with  shallow  wells  have  lost  supply  during  drought  periods. 

Quality  of  Supply/Treatment 

Generally,  the  quality  of  groundwater  in  Chesterfield  is  good.  However, 
elevated  sodium  levels  have  been  detected  in  some  private  wells. 

Protective  Measures 

The  Town  protects  its  groundwater  sources  by  enforcing  a  two-acre  minimum 
lot  size. 

Intermunicipal  Connections 

There  are  no  known  potential  locations  for  emergency  connections  to  sur- 
rounding municipalities. 

Future  Needs 

Chesterfield  does  not  anticipate  any  significant  change  in  the  Town's  water 
supply  needs  within  the  foreseeable  future. 
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CHICQPEE 


Description 

Chicopee  is  a  residential  and  manufacturing  city  with  a  diversified  economy. 
It  is  the  second  most  populous  municipality  in  the  region,  following  Springfield, 
and  provides  employment  for  about  11%  of  the  region's  labor  force.     The  City's 
24  square  miles  contain  the  following  land  uses:     10%  is  undeveloped;   18%  is 
recreational,  agricultural  or  is  occupied  by  water  bodies;   37%  is  residential; 
24%  is  governmental/institutional  of  which  21%  is  occupied  by  Westover  Air  Force 
Base;  and  11%  is  commercial  or  industrial.     The  City's  population  was  55,112  in 
1980  and  is  expected  to  increase  by  10%  to  60,711  by  the  year  2000. 

Sources  of  Supply 

The  Chicopee  Water  Department  serves  99.9%  of  the  City's  population  with 
water  supplied  mostly  from  the  MDC  Quabbin  Reservoir  via  the  Chicopee  Valley 
Aqueduct.     Approximately  .001  mgd  of  the  water  department's  supply  is  served 
by  the  Springfield  Regional  System  to  top  off  peak  demands.     The  remaining  0.1% 
of  the  population,   residing    in  a  48-unit  apartment  complex,  is  served  by  an 
individual  on-site  well. 

Potential  sources  of  supply  include  another  connection  to  the  Quabbin  Reservoir 
to  Chicopee  paralleling  the  Chicopee  Valley  Aqueduct  or  a  line  from  the  Bondsville 
system  in  Palmer  running  parallel  to  the  Chicopee  Valley  Aqueduct.     However,  the 
proposed  Bondsville  connection  may  prove  unfeasible  due  to  Bondsville' s  projected 
water  supply  deficit  discussed  later  in  this  report. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Total  water  consumption  for  the  Chicopee  system  was  3,717,171,700  gallons  in 
1981.     The  MDC  charges  Chicopee  $40  per  million  gallons  of  water.     Water  custo- 
mers are  billed  quarterly  at  a  rate  of : 

$  4.50  per  quarter  up  to  1,000  cubic  feet 

.45  per  quarter  per  100  cubic  feet  after  1,000  cubic  feet. 
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Chicopee  (cont.) 


Supply  and  Demand  Summary  and  Projections 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
(gpcd) 

Ave.Day 
Demand 
(mgd) 

Max. Day 
Demand 
(mgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

55,112 

100% 
55,112 

185 

10.195 

17.031 

1.67 

15.8* 

13,553 

13,458 

1990 

58,239 

100% 
58,239 

185 

10.774 

17.992 

1.67 

15.8* 

n.a. 

n.a. 

2000 

60,711 

100% 
60,711 

185 

11.243 

18.775 

1.67 

* 

15.8 

n.a. 

n.a. 

*LPVRPC  estimated  safe  yield,  based  upon  total  transmission  line  capacity 
(see  Appendix  A  for  methodology). 

Adequacy  of  Supply 

Chicopee' s  present  and  future  average  day  demand  levels  are  below  the  15.8 
mgd  safe  yield  of  the  system.     However,  both  present  and  future  maximum  day 
demand  levels  exceed  the  safe  yield  up  to  2.98  mgd.     In  addition,  Westover 
Air  Force  Base  is  presently  being  developed  as  an  industrial  park.  Several 
water  intensive  industries  such  as  a  brewery  and  a  plastics  plant  have  expressed 
interest  in  locating  in  the  Chicopee  area.     If  these  additional  industrial  con- 
sumers are  brought  on  line,  projected  average  day  demand  levels  could  be  increased 
dramatically.     A  Chicopee  water  supply  study  conducted  by  Green  International 
Affiliates  estimated  that  new  industries  could  raise  ADD  levels  to  17.23  mgd  by 
the  year  2000,  leaving  Chicopee  with  a  deficit  of  1.43  mgd.     Chicopee  is  also 
presently  experiencing  low  pressure  problems  in  high  elevation  areas.     This  ad- 
ditional demand  on  the  system  could  eventually  impede  the  City's  firefighting 
capabilities  in  certain  sections  of  Chicopee. 


53 


Chicopee  (cont.) 


WATER  SUPPLY  and  DEMAND  PROJECTIONS 

City  of  Chicopee 


Maximum  Day  Demand 


Safe  Yield 


CO 


12 


CO 

c 

o 

c 

•2  9 


LU 

I6 


Average  Day  Demand 


3  — 


1980  1990  2000 

YEAR 
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Chicopee  (cont.) 

Drought  Management  Plans 

Normal  drought  management  plans  include  public  notification  that  drought 
conditions  exist,  institution  of  odd-even  water  use  restrictions,  and  curtail- 
ment of  unnecessary  water  uses.    Chicopee  is  also  planning  to  implement  a  leak 
detection  program  and  a  universal  metering  and  replacement  program. 

Quality  of  Supply /Treatment 

The  quality  of  the  water  supplied  by  both  the  MDC  and  the  Springfield  sys- 
tems is  good.  Chicopee  chlorinates  its  water  supply.  Chicopee  does  experience 
intermittent  high  iron  levels  in  sections  serviced  by  older  pipes. 

Protective  Measures 

Water  quality  protective  measures  provided  by  the  MDC  include  watershed  man- 
agement, use  restrictions,  police  patrol,  occasional  copper  sulphate  application 
to  control  algae  in  the  Nash  Hill  Intake  Reservoir  and  semi-annual  applications 
of  chlorine  to  the  aqueduct  to  control  vegetable  growth.     Springfield  protective 
measures  are  noted  in  the  Springfield  inventory. 

Intermunicipal  Connections 

A  normal  supply  connection  to  the  Chicopee  Valley  Aqueduct  exists  at  the 
Ludlow  town  line  where  the  aqueduct  ends.     Two  connections  to  the  Springfield 
system  are  maintained — one  at  the  Chicopee-Springf ield  line  at  East  Street  which 
supplies  Chicopee  during  periods  of  high  demand  and  an  emergency  supply  connec- 
tion located  on  Center  Street.     An  emergency  connection  also  exists  to  the  South 
Hadley  Fire  District  #1  on  Ludlow  Road.     This  is  a  limited  emergency  source  be- 
cause the  district  also  receives  its  water  from  the  MDC  Chicopee  Valley  Aqueduct. 
An  additional  emergency  connection  exists  to  the  Holyoke  water  system  across  the 
Connecticut  River.    This  connection,  however,  is  in  need  of  repair. 

Future  Needs 

Needs  include  improving  deteriorating  pipes  and  possible  development  of 
potential  sources  depending  on  the  change  in  industrial  water  demands,  particu- 
larly as  new  industries  are  attracted  to  Chicopee  Westover  Industrial  Airpark. 
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CUMMIN6T0N 


Description 

Cummington  is  a  rural,  residential  and  resort  community  with  some  agricul- 
ture. The  Town  consists  of  three  villages:  Cummington  Center,  West  Cummington 
and  Swift  River.  Cummington  encompasses  23  square  miles  of  which:  71%  is  un- 
developed; 19.5%  is  recreational,  agricultural  or  is  occupied  by  water  bodies; 
7%  is  residential;  and  2.5%  is  industrial,  commercial  or  governmental/institu- 
tional. The  Town's  population  was  657  in  1980  and  is  expected  to  increase  24% 
to  815  by  the  year  2000. 

Sources  of  Supply 

Cummington  is  served  by  two  separate  supply  systems  which  are  both  owned 
and  operated  by  the  Town  of  Cummington.  The  Cummington  Water  Department  serves 
42%  of  the  Town's  population  who  live  in  Cummington  Center.  The  West  Cummington 
Water  Department  serves  17%  of  the  Town's  population  who  live  in  the  Village  of 
West  Cummington.  The  remaining  41%  of  the  Town's  population  is  served  by  indi- 
vidual on-site  wells.  The  Cummington  Water  Department  uses  the  following  water 
sources : 

Name  Location  Capacity  Safe  Yield 

Main  Street,  Cummington         Off  Main  Street,  near  n.a.  .015  mgd 

Center  Well  Plainfield  Street  in 

(drilled  bedrock  well)  Cummington  Center 

The  Cummington  Water  Department  also  has  a  spring-fed  wellfield  located  on 
Potash  Hill  in  Cummington  Center  consisting  of  two  wells  which  are  used  only  as 
an  emergency  back-up  supply.     The  safe  yield  of  this  wellfield  is  unknown. 

Additional  well  development  and  the  Westfield  River  are  potential  sources 
of  supply  for  Cummington  Center. 

The  West  Cummington  Water  Department  uses  the  following  water  sources : 

Name  Location  Capacity  Safe  Yield 

Main  Street,  West  Off  Main  Street,  near  n.a.  -043  m9d 

Cummington  Well  Bush  Hill  Road,  West 

(gravel-packed  well)  Cummington 

There  are  no  additional  known  sources  of  water  supply  available  to  West 
Cummington  at  this  time. 
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Cummington  (cont.) 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Consumption  data  for  both  Water  Department  districts  is  unavailable.  Water 
customers  are  billed  twice  a  year  at  a  flat  rate  of  $23.80. 

Supply  and  Demand  Summary  and  Projections 
Cununington  Water  Department 


Year 

Population 

1 

%  Pop. 
Served 

Per  Capita 
Consixnp. 
(gpcdl 

Ave.Day 
Demand 
Imgdl 

Max.  Day 
Demand 
(mgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

1 

657 

42% 
275 

36 

.010 

.010 

1.00 

.015 

n.a. 

n.a. 

1990 

765 

42% 
321 

36 

* 

.011 

* 

.011 

1.00 

.015 

n.  a. 

n.a. 

2000 

815 

42% 
342 

36 

.012* 

* 

.012 

1.00 

.015 

n.a. 

n.a. 

* 

1990  and  2000  demand  projections  do  not  reflect  the  additional  demand 
from  a  new  housing  project  which. may  create  deficits. 


57 


B.  West  Cummington  Water  Department 


I  cdi 

I 

rV\rw  flat  ISW 

I 

%  Pop. 
Served 

Per  Capita 

f^rv*^  mn 

(gpcd) 

Ave.Day 

ma  nrl 

Imgd) 

Wax. Day 
Imgdl 

MDD/ 
Ann 

Ratio 

Safe 
Yield 

^ervine-S 

Meters 

657 

1  /  * 

112 

36 

.  004 

.  004 

1 .  uu 

n .  a . 

n.a. 

1990  | 

7SS 

17% 
130 

36 

.005 

.005 

1.00 

.043 

n.a. 

n.a. 

2000  I 

815 

17% 
138 

36 

.005 

.005 

1.00 

.043 

n.a. 

WATER  SUPPLY  and  DEMAND  PROJECTIONS 

West  Cummington  Water  Department. 
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WATER  SUPPLY  and  DEMAND  PROJECTIONS 

Cummington  Water  Department 
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Adequacy  of  Supply 

The  Cummington  Center  Water  Department  presently  has  a  small  supply  surplus 
of  .005  mgd.     However,  a  new  elderly  housing  development  is  expected  to  be  oc- 
cupied by  October  1982  which  will  substantially  increase  demand  and  could  even- 
tually cause  a  water  emergency  for  Cummington  Center.     In  order  to  prevent  future 
deficits,  it  is  important  that  Cummington  take  steps  to  repair  and  improve  the 
distribution  system,  or  to  augment  the  Town  Center's  water  supply.     The  Town  is 
in  the  process  of  applying  for  state  funds  to  purchase  leak  detection  equipment, 
pipe  locators  and  to  rehabilitate  the  Main  Street  Well.     The  Town  does  not  pres- 
ently have  the  financial  capability  to  develop  new  water  sources  on  its  own. 

The  West  Cummington  Water  Department  has  sufficient  water  supply  to  meet 
both  present  and  future  demands  on  the  system.     The  system  presently  has  a  sur- 
plus of  .038  mgd  and  is  projected  to  have  the  same  surplus  through  the  year  2000. 
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Cummington  (cont.) 


Drought  Management  Plans 

Cummington  does  not  have  any  formal  drought  management  plans  in  place. 
Customers  of  both  water  systems  have  all  recently  been  metered  which  should 
encourage  water  conservation <>     The  Town  has  plans  to  institute  leak  detection 
studies  and  rehabilitate  the  Main  Street  Cummington  Well  as  soon  as  funding 
assistance  is  made  available  to  the  community. 

Quality  of  Supply/Treatment 

The  Main  Street  Cummington  Well  has  elevated  iron  and  manganese  levels. 
The  well  also  has  sodium  levels  in  excess  of  state  health  standards  due  to  road- 
salting  practices  along  Main  Street  (i.e.,  State  Route  9).     The  West  Cummington 
Well  has  not  experienced  any  quality  problems.     The  Town  does  not  treat  either 
of  its  groundwater  supplies. 

Protective  Measures 

Cummington  has  adopted  a  Roadsalt  Policy  Statement  to  control  storage  and 
salt  application  practices  along  sensitive  portions  of  the  Route  9  corridor. 

Intermunicipal  Connections 

There  are  no  connections  between  the  Cummington  and  West  Cummington  supply 
systems  nor  are  there  existing  or  known  potential  connections  to  surrounding 
municipalities. 

Future  Needs 

Cummington  needs  to  act  soon  to  alleviate  its  water  supply  deficit.  The 
Town  needs  to  secure  funding  to  conduct  leak  detection  studies,  improve  its 
distribution  system,  rehabilitate  the  Main  Street  Cummington  Well  and  search 
for  additional  sources  of  supply. 
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FAST  LQNGMEADQW 


Description 

East  Longmeadow  is  a  residential,  industrial  and  commercial  suburb  of 
Springfield  and  northern  Connecticut  where  many  residents  commute  to  work  on 
a  daily  basis.     However,  rapidly  growing  commercial  and  industrial  firms  pro- 
vide a  strong,  local  employment  base  in  the  community.     The  Town's  13  square 
miles  contain  the  following  land  uses:     47%  residential;  4%  commercial/industrial; 
2%  farmland;  and  35%  undeveloped  land  used  for  recreation  or  is  occupied  by  water 
bodies.     The  Town's  1980  population  was  12,905.     An  increase  of  41%  to  18,238  is 
expected  by  the  year  2000. 

Sources  of  Supply 

The  East  Longmeadow  Department  of  Public  Works  purchases  water  from  the 
Springfield  Municipal  Water  Department  to  supply  97%  of  East  Longmeadow' s  popu- 
lation.    The  Springfield  Regional  System  is  supplied  by  the  Borden  Brook  and 
Cobble  Mountain  Reservoirs.     Approximately  3%  of  the  Town's  population  is  sup- 
plied by  individual  on-site  wells. 

East  Longmeadow  has  no  known  potential  sources  of  water  supply  within  the 

Town. 


Demand 

East  Longmeadow 's  total  water  consumption  in  1981  was  457,633,880  gallons. 
Water  customers  are  billed  twice  a  year  on  a  declining  block  scale: 

$.70  per  100  cubic  feet  up  to  10,000  cubic  feet. 
.60  per  100  cubic  feet  for  the  next  100,000  cubic  feet. 
.45  per  100  cubic  feet  over  110,000  cubic  feet. 


61 


East  Longmeadow  (cont.) 


Supply  and  Demand  Summary  and  Projections 


Year 

Population 

%  Pop. 
Served 

Par  Panila 

rcl  Vsapila 

Consump. 
Igpcdl 

Ave.uay 
Demand 
Imgdl 

■viax.uay 
Demand 
Imgdl 

M  UU/ 

ADD 
Ratio 

Safe 
Yield 

Services 

Meters 

1980 

12,905 

97% 
12,518 

100* 

1.25 

2.5 

2.0 

** 

A192 

4192 

1990 

16,377 

97% 
15,886 

100* 

1.58 

3.16 

2.0 

** 

n.a. 

n.a. 

2000 

18,238 

97% 
17,691 

100* 

1.77 

3.54 

2.0 

** 

n.a. 

n.a. 

*  Figure  does  not  account  for  100  homes  in  Springfield  served  by  E.  Longmeadow. 
**  Unknown  -  Springfield  will  supply  as  much  as  is  needed. 


Adequacy  of  Supply 

Presently,  there  is  an  average  day  demand  of  1.50  mgd  which  is  well  below  the 
approximate  safe  yield  of  3.0  mgd.     The  maximum  day  demand  in  1980  was  2.5  mgd, 
also  below  the  safe  yield.     The  adequacy  of  East  Longmeadow 's  water  supply  is  de- 
pendent on  the  safe  yield  of  the  Springfield  system.     However,  this  is  not  likely 
to  cause  problems  because  the  Springfield  system  is  sufficient  to  supply  its  own 
needs  as  well  as  the  needs  of  the  other  communities  connected  to  the  system. 


WATER  SUPPLY  and  DEMAND  PROJECTIONS 
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East  Longmeadow  (cont.) 


Drought  Management  Plans 

East  Longmeadow's  normal  procedure  in  drought  conditions  is  to  institute 
odd-even  use  bans.     The  Town  has  no  plans  to  institute  other  procedures  in  the 
future.     However,  if  the  Springfield  water  distribution  system  limits  avail- 
ability of  supply,  ongoing  conservation  measures  may  need  to  be  considered. 

Quality  of  Supply/Treatment 

East  Longmeadow's  water  quality  is  controlled  by  the  Springfield  Municipal 
Water  Department.     Acid  rain  has  been  lowering  the  ph  in  the  Springfield  system 
reservoirs  and  is  being  treated  with  caustic  soda  to  counteract  this  increase 
in  acidity. 

East  Longmeadow's  water  supply  is  also  treated  by  slow  sand  filtration  and 
chlorination. 

Protective  Measures 

The  Springfield  Municipal  Water  Department  is  purchasing  land  surrounding 
the  reservoirs  and  fencing  around  its  reservoirs.     The  Water  Department  presently 
owns  1,200  acres  on  the  Little  River  System  and  2,000  acres  on  the  Ludlow  System. 

Intermunicipal  Connections 

There  are  four  connections  to  the  City  of  Springfield's  system  located  on 
White  Street,  Harkness  Avenue,  Cooley  Street  and  Chestnut  Street. 

Future  Needs 

East  Longmeadow's  future  water  needs  include  a  5  mgd  supply  to  Harkness 
Avenue,  a  16"  water  main  on  Chestnut  Street,  a  12"  water  main  on  Cooley  Street, 
and  installation  of  a  2„5  million  gallon  storage  tank  in  the  low-pressure 
service  zone. 
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EASTHAMPTON 


Description 

Easthampton  is  a  manufacturing  town  which,  in  recent  years,  has  experienced 
a  decline  in  its  manufacturing  base.     Nevertheless,  the  Town's  population  and 
housing  stock  have  grown  significantly „     Easthampton ' s  13.7  square  miles  contain 
the  following  land  uses:     56%  is  undeveloped,  recreational  or  is  occupied  by  water 
bodies;  32%  is  residential,  commercial  or  governmental/institutional;   20%  is 
agricultural;  and  2%  is  industrial.     The  Town's  population  was  15,580  in  1980  and 
is  expected  to  increase  by  10%  to  17,229  by  the  year  2000 „ 

Sources  of  Supply 

Easthampton  has  a  public  water  supply  system  which  serves  99%  of  the  popu- 
lation and  is  operated  by  the  Easthampton  Department  of  Public  Works  Water 
Division.     The  remaining  1%  of  the  population  is  served  by  individual  on-site 
wells.     The  following  sources  supply  the  public  water  system: 


Name 


Location 


Capacity 


Safe  Yield 


Hendrick  Street  Wellfield 
(106  2V  and  one  8"  gravel 
packed  wells) 
Hendrick  Street  Well  #2 
10"  gravel  packed 


Hendrick  Street 
Easthampton 

Hendrick  Street 


n.a.  ) 

) 
) 

n.a.  ) 


(combined) 
4 . 5  mgd 


Nonotuck  Park  Well  #3 
18"  gravel  packed 


Nonotuck  Park 


n.a. 


1.5  mgd 


Lovefield  Street  Well  #4 
18"  gravel  packed 


Lovefield  Street 


1.5  mgd 


The  7.5  mgd  total  safe  yield  of  the  system  is  limited  to  6.5  mgd  by  the 
distribution  system  hydraulics.     The  Town  also  maintains  a  1.68  million  gallon 
concrete  storage  reservoir  located  in  the  eastern  section  of  Town  on  the 
westerly  slopes  of  the  Mt.  Tom  Range.     The  function  of  the  reservoir  is  to 
provide  uniform  water  pressure,  to  maintain  service  during  interruptions  in 
power  or  failure  of  pumping  equipment,  and  to  provide  for  fire  protection. 


The  presently  used  aquifer  has  the  potential  for  additional  well  development. 


SUPPLY  TYPE: 


DEMAND  TYPE 


Easthampton  (cont.) 
Demand 

Easthampton" s  total  water  consumption  in  1981  was  1,159,879,000.  Residents 
who  use  the  Town's  public  water  system  are  billed  four  times  a  year  on  a  declin- 
ing block  scale: 

$6.00  for  the  first  1,000  cubic  feet 

.25  for  100  cubic  feet  for  next  20,000  cubic  feet 

.20  per  100  cubic  feet  for  next  20,000  cubic  feet 

.12  per  100  cubic  feet  for  over  41,000  cubic  feet 

Supply  and  Demand  Summary  and  Projections 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
(gpcdl 

Ave.Day 
Demand 
Imgdl 

Max.  Day 
Demand 
(mgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

15,580 

99% 
15,424 

206 

3.18 

4.80 

1.51 

6.5 

4306 

4410 

1990 

16,641 

99% 
16,475 

206 

3.39 

5.12 

1.51 

6.5 

n.a 

n.a. 

2000 

17,229 

99% 
17,057 

206 

3.51 

5.30 

1.51 

6.5 

n.a. 

n.a. 

Adequacy  of  Supply 

Both  the  present  and  future  average  day  demand  and  maximum  day  demand  levels 
are  below  the  minimum  6.5  mgd  safe  yield  of  the  system.    This  allows  the  Town 
sufficient  supplies  to  meet  Easthampton ' s  present  and  expected  demands.  However, 
the  limited  distribution  system  capacity  has  caused  difficulties  in  providing 
adequate  water  pressure  in  areas  of  high  elevation  on  high  demand  days  and  may 
cause  water  deficits  in  the  future  despite  a  surplus  in  safe  yield. 
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WATER  SUPPLY  and  DEMAND  PROJECTIONS 

Town  of  Easthampton 
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Drought  Management  Plans 


1990 
YEAR 


2000 


Easthampton 1 s  normal  drought  management  procedures  include  metering,  leak 
detection,  preventative  maintenance,  and  rate  changes.     If  severe  drought  con- 
ditions required,  the  Town  would:     develop    new  wells,  develop  intermunicipal 
emergency  connections,  institute  outdoor  water  use  bans,  and  conduct  a  public 
education  program  promoting  conservation  and  use  of  water-saving  devices. 

Quality  of  Supply/Treatment 

Rising  sodium  levels  in  the  Hendrick  Street  wells  and  occasional  intrusions 
of  bacteria  into  the  storage  reservoir  represent  potential  problems.  Easthampton 
does  not  treat  its  water  supply  at  the  present  time. 

Protective  Measures 


Easthampton  has  completed  a  detailed  study  of  its  groundwater  system  con- 
ducted by  Smith  College  faculty  and  students  and  has  adopted  a  zoning  overlay 
district  to  protect  the  groundwater  supplies  in  the  southern  section  of  the 
Town. 
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Easthampton  (cont.) 


Intermunicipal  Connections 

Easthampton  supplies  water  to  small  portions  of  Northampton  and  Southampton. 
Existing  connections  with  both  communities  are  located  on  Route  10  at  the  re- 
spective town  lines  and  are  potential  sources  during  emergencies.  Potential 
emergency  connections  to  Northampton  exist  on  Florence  Road  and  Torrey  Road  at 
the  Easthampton/Northampton  line. 

Future  Needs 

The  existing  storage  reservoir  needs  repair  and  the  Town  plans  to  build  an- 
other reservoir  in  the  northwestern  section  of  Easthampton. 
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GOSritN 


Description 

Goshen  is  a  small, rural  town  with  scattered  agriculture  and  vacation  home 
development  surrounding  three  lakes.     The  Town's  17.6  square  miles  contain  the 
following  land  uses:     67%  is  undeveloped;   20%  is  agricultural,  recreational 
or  is  occupied  by  water  bodies;  and  13%  is  residential,  commercial  or  indus- 
trial.    The  Town's  population  was  651  in  1980  and  is  expected  to  grow  by  32% 
to  864  by  the  year  2000. 

Sources  of  Supply 

Individual  on-site  wells  serve  100%  of  Goshen's  population.     The  Town  does 
not  presently  have  plans  to  develop  a  public  water  system  and  there  are  no  known 
potential  sources  of  public  supply. 

SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Water  consumption  data  is  unavailable  for  the  Town  of  Goshen. 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
Igpcdl 

Ave.Day 
Demand 
(mgdl 

Max.  Day 
Demand 
(mgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

651 

0% 

n.  a- 

n.a* 

n.a. 

n.a. 

0 

0 

1990 

771 

0% 

n.a. 

n.a- 

n.a. 

n.a. 

0 

0 

2000 

864 

0% 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 
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Goshen  (cont.) 


Adequacy  of  Supply 

Individual  on-site  wells  provide  an  adequate  water  supply  to  Goshen  resi- 
dents. Thus,  the  Town  does  not  anticipate  the  need  for  a  central  water  supply 
system  anytime  in  the  foreseeable  future. 

Drought  Management  Plans 

Goshen  has  no  present  nor  future  drought  management  plans. 

Quality  of  Supply/Treatment 

Highly  elevated  levels  of  sodium  chloride  have  been  found  in  wells  located 
along  Main  Street  due  to  roadsalt  application.     Several  wells  were  determined 
unsafe  and  have  been  abandoned. 

Protective  Measures 

In  conjunction  with  the  LPVRPC,  Goshen  has  developed  a  Roadsalt  Policy  State- 
ment to  control  roadsalt  application  and  storage. 

Intermunicipal  Connections 

There  are  no  known  locations  for  potential  connections  to  adjacent  commun- 
ities during  emergency  situations. 

Future  Needs 

Goshen  continues  to  experience  elevated  sodium  levels  in  wells  along  Main 
Street  and  needs  to  purify  the  water  supply  in  that  area. 
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GRANBY 


Description 

Granby  is  a  residential  and  farming  community  with  a  small  amount  of  commer- 
cial activity.     Most  residents  work  in  Chicopee,  Holyoke  and  South  Hadley.  The 
Town's  28.3  square  miles  contain  the  following  land  uses:     58%  vacant  land;  33% 
agricultural,  recreational  or  occupied  by  water  bodies;  8%  residential  or  commer- 
cial; and  1%  extractive  industries.      The  Town's  population  was  5,380  in  1980  and 
is  expected  to  increase  by  30%  to  5,997  by  the  year  2000. 

Sources  of  Supply 

Granby  does  not  have  its  own  public  water  supply  system.     Ninety  percent  of 
the  population  is  served  by  individual  on-site  wells.     Six  percent  of  the  popu- 
lation is  served  by  private  community  water  systems.     Two  percent  of  the  popu- 
lation is  served  by  Bachelor  Knolls,  Inc.,  a  private  water  company  which  obtains 
its  water  from  the  Pine  Brook  Circle  Well  located  in  northern  Granby.  South 
Hadley  Water  Districts  #1  and  #2  serve  the  remaining  2%  of  Granby 's  population. 

A  tested  well  site  off  Chicopee  Street  in  the  southwestern  section  of  Granby 
is  a  potential  supply  source  but  has  not  been  developed  due  to  lack  of  funding. 


Demand 

Total  consumption  data  is  unavailable  for  Granby.     Residents  served  by  the 
Bachelor  Knolls  Water  Company  are  charged  an  annual  flat  rate  for  their  water. 
Residents  supplied  by  the  South  Hadley  Water  Districts  are  billed  four  times  a 
year  on  a  declining  block  scale. 

$.36  per  100  cubic  feet  for  2,500  to  6,000  cubic  feet 
.34  per  100  cubic  feet  for  6,000  to  9,000  cubic  feet 
.28  per  100  cubic  feet  for  9,000  to  15,000  cubic  feet 
.19  per  100  cubic  feet  over  15,000  cubic  feet. 
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Granby   (cont. ) 


Supply  and  Demand  Summary  and  Projections 


Year 

Fbpulation 

%  Pop. 
Served 

Per  Capita 
Consump. 
(gpcdl 

Ave.Day 
Demand 
(mgdl 

Max  Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Odin 

Yield 

Services 

Meters 

1980 

5,380 

10%* 
538 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

1990 

6,275 

10%* 

627 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

2000 

6,997 

10%* 
699 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

* Served  by  private  community  systems  and  Town  of  South  Hadley. 


Adequacy  of  Supply 

The  Bachelor  Knolls  supply  system  is  more  than  adequate  to  meet  the  needs  of 
the  25  households  it  serves.     Some  shallow   private    wells  may  go  dry  during 
periods  of  drought. 

Granby  residents  served  by  South  Hadley  Water  District  #2  are  dependent  on 
the  adequacy  of  that  district's  reservoir  and  well  system.     Average  day  demand  on 
this  system  is  .52  mgd,  well  below  the  1.5  mgd  safe  yield.     The  maximum  day  de- 
mand is  also  below  the  safe  yield  by  .33  mgd.     These  figures  do  not  represent  a 
problem  to  either  the  South  Hadley  or  the  Granby  residents  the  system  serves. 

Drought  Management  Plans 

Granby  does  not  have  a  drought  management  plan  nor  does  the  South  Hadley 
Water  District  #2.     South  Hadley  Fire  District  #1  is  supplied  by  the  MDC  Quabbin 
Reservoir.     The  MDC  has  an  on-going  water  conservation  program  which  includes 
public  education,  preventative  maintenance,  equipment  modernization,  and  long- 
range  planning.     In  addition,  the  MDC  has  a  four  phase  drought  management  plan 
which  includes  voluntary  and  mandatory  conservation  measures,  water-use  restric- 
tions, and  allocation. 

Quality  of  Supply/Treatment 

Granby  is  experiencing  elevated  sodium  levels  at  the  elementary  school.  Re- 
moval of  a  nearby  salt  storage  site  has  significantly  reduced  sodium  levels,  but 
not  to  within  the  limits  of  state  health  standards.     Roadsalting  practices  on 
Route  202  may  be  causing  the  continued  high  sodium  levels ,  but  the  actual  cause 
has  not  yet  been  determined. 

Protective  Measures 

Granby  has  relocated  a  salt  storage  site  and  is  attempting  to  determine  the 
cause  of  continued  high  sodium  levels  at  the  local  elementary  school. 
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Granby   (cont. ) 


Intermunicipal  Connections 

An  existing  intermunicipal  connection  links  South  Hadley  and  Granby.  In 
addition,  the  Tbwn  could  tie  into  the  Amherst  system  through  the  Belchertown 
line  if  a  public  distribution  system  is  developed  in  Granby. 

Future  Needs 

Needs  include  protection  of  groundwater  from  contamination  and  the  develop- 
ment of  a  well  for  a  public  water  supply  system. 
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GRANVILLE 


Description 

Granville  is  primarily  a  rural,  agricultural  community,  although  a  few  manu- 
facturing firms  have  located  in  Town.     The  Town  encompasses  43  square  miles  of 
which  89%  is  undeveloped,  recreational  or  occupied  by  water  bodies;  4%  is  agri- 
cultural; 5%  is  residential;  and  2%  is  commercial,  industrial  or  governmental/ 
institutional.    The  Town's  population  was  1,204  in  1980  and  is  expected  to  in- 
crease by  18%  to  1,425  by  the  year  2000. 

Sources  of  Supply 

Nearly  85%  of  Granville's  population  is  served  by  individual  on-site  wells. 
The  Granville  Center  Water  Company  serves  the  remaining  15%  and  is  located  in  the 
Town's  center.     The  water  company  uses  the  following  sources: 

Name  Location  Capacity  Safe  Yield 

Springs   (4)  &  Storage  Reservoir         Off  Regan  Road  6,200    )  combined 

Drilled  Artesian  Well  Off  Blandford  Road  )  .02  mgd 

There  are  no  known  potential  sources  of  supply  available  to  the  Town  or  the 
Granville  Center  Water  Company. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 


Water  consumption  data  is  unavailable  for  Granville.     Water  company  custo- 
mers are  charged  an  annual  flat  rate. 
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Supply  and  Demand  Summary  and  Projections 


Year  Population 

ll 

%  Pop. 
Served 

Per  Capita 
Consump. 
Igpcd] 

Ave.Day 
Demand 
Imgd) 

Max. Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

; 

1,204 

15% 
200* 

59 

.012 

.024 

2.0 

.02 

n.a. 

n.a. 

1990 

1,367 

15% 
200* 

59 

.012 

.024 

2.0 

.02 

n.a. 

n.a. 

2000 

1,425 

14% 

200* 

59 

.012 

.024 

2.0 

.02 

n.a. 

n.a. 

*  For  Granville  Center  Water  Company  customers  only. 


Adequacy  of  Supply 

Groundwater  resources  are  expected  to  be  sufficient  to  meet  the  needs  of 
individual  well  sites.     However,  the  maximum-day  demand  level  for  the  Granville 
Center  Water  Company  exceeds  the  safe  yield  of  the  system  by  4,000  gd.    This  has 
not  caused  water  shortages  for  the   subject  Company  in  the  past.     However,  there 
is  the  potential  for  problems  to  occur  during  prolonged  periods  of  drought  or 
peak  demand.     The  Granville  Water  Company  has  no  plans  to  expand  its  service  area 
in  the  future  which  will  maintain  the  supply  deficit  at  its  present  level. 


WATER  SUPPLY  and  DEMAND  PROJECTIONS 

Town  of  Granville 


Average  Day  Demand 


1980 


Granville  (cont.) 

Drought  Management  Plans 

Normal  drought  management  procedures  include  universal  metering  of  customers. 
The  Company  will  institute  bans  on  non-essential  water  uses  if  an  emergency  situ- 
ation arises. 

Quality  of  Supply /Treatment 

The  water  provided  by  the  Granville  Center  Water  Company  is  of  good  quality 
and  no  treatment  is  required. 

Protection  Measures 

The  Granville  Center  Water  Company  does  not  presently  have  protective  measures 
in  place  and  does-  not  plan  to  institute  measures  in  the  foreseeable  future. 

Municipal  Interconnections 

Granville  is  not  presently  connected  to  other  municipal  supply  sources. 
If  transmission  lines  were  constructed,  Granville  can  connect  to  and  draw  water 
free  of  charge  from  the  Springfield  system  at  the  Cobble  Mountain  or  Granville 
Reservoirs.     However,  the  need  for  pumping  stations  to  transmit  water  through 
hilly  terrain  may  make  this  alternative  prohibitively  expensive. 

Future  Needs 

The  Granville  Center  Water  Company  does  not  plan  to  expand  its  service  area 
as  the  Town's  population  increases  and  does  not  anticipate  any  additional  water 
needs  in  the  foreseeable  future. 
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HADLEY 


Description 

Hadley  is  a  farming  and  residential  community.     The  Town  encompasses  24.8 
square  miles  of  which  46%  is  undeveloped,  recreational  or  occupied  by  water 
bodies;  35%  is  agricultural;  14%  is  residential;  and,  5%  is  commercial,  indus- 
trial or  governmental/institutional.     The  Town's  population  was  4,125  in  1980 
and  is  expected  to  increase  14%  to  4,697  by  the  year  2000. 

Sources  of  Supply 

The  Hadley  public  water  supply  system,  owned  and  operated  by  the  Hadley 
Water  Department,  serves  100%  of  the  Town's  population  except  for  a  few  commer- 
cial connections  along  Route  9  which  are  served  by  the  Amherst  system.     The  local 
water  department  uses  the  following  supply  sources : 

Name  Location  Capacity  Safe  Yield 

Mt.  Warner  Road  Mt.  Warner  Road,  — *  1.9  mgd 

Wellfield  (2  gravel-  North  Hadley 

developed  wells) 

Bay  Pond  Wellfield  Bay  Road  —  2.6  mgd 

(2  gravel-developed  at  Fort  River 

wells) 

Three  municipal  reservoirs      Parker  Reservoir  and  Upper  and  Lower  Harts 
Brook  Reservoirs      were  all  abandoned  due  to  small  capacity  and  treatment  needs. 
Additional  wells  can  be  developed  in  the  Bay  Road  Wellfield,  if  needed,  and 
potential  groundwater  resources  exist  in  the  Hockanum  area  of  town.     This  po- 
tential source  has  an  estimated  potential  yield  of  1  mgd,  but  is  of  poor  quality 
and  would  require  extensive  treatment. 


SUPPLY  TYPE:  DEMAND  TYPE 
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Demand 


Total  water  consumption  in  Hadley  was  287,197,900  gallons  in  1981.  Metered 
water  customers  are  billed  two  times  a  year  at  a  uniform  block  rate  of  $.60  per 
100  cubic  feet  and  unmetered  customers  are  billed  a  fixed  rate  depending  on  the 
type  of  plumbing  fixtures  used. 


Supply  and  Demand  Summary  and  Projections 


Year 

Fbpulation 

%  Pop. 
Served 

Per  Capita 
Consump. 
(gpcdl 

Ave.Oay 
Demand 
(mgdl 

Max.  Day 
Demand 
(mgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

4,125 

100% 
4125 

191 

.79 

1.40 

1.77 

4.5 

145  app. 

325  app 

1990 

4,411 

100  %. 

4411 

191 

.84 

1.49 

1.77 

4.5+ 

n.a. 

n.a. 

2000 

4,697 

100% 
$$(S 

191 

.90 

1.59 

1.77 

4.5* 

n.a. 

n.a. 

Adequacy  of  Supply 

Hadley  has  sufficient  water  supply  to  meet  both  its  present  and  future 
needs.     The  Town  presently  has  a  supply  surplus  of  3.1  mgd  and  is  expected  to 
have  a  surplus  of  2.9  mgd  in  the  year  2000. 

WATER  SUPPLY  and  DEMAND  PROJECTIONS 
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Hadley  (cont.) 


Drought  Management  Plans 

Hadley  does  not  have  formal  drought  management  procedures  in  place.  Leak 
detection  studies  and  preventative  maintenance  practices  have  been  instituted 
and  will  be  on-going.     The  Town  also  plans  to  institute  universal  metering  and 
rate  structure  changes. 

Quality  of  Supply/Treatment 

Groundwater  resources  in  Hadley  are  generally  of  good  quality,  although 
elevated  levels  of  managanese  have  been  detected  in  the  Bay  Road  supplies. 

The  North  Hadley  residential  area  surrounding  the  Mt.  Warner  Wellfield  is 
served  by  on-site  sewage  disposal  systems  with  some  instances  of  system  failure 
The  close  proximity  of  this  residential  area  to  the  wellfield  leaves  the  Mt. 
Warner  water  supply  vulnerable  to  pollution.     A  Water  Pollution  Control  Facilit 
Plan  for  Hadley,  completed  in  August,  1982,  recommends  the  construction  of  a 
sewer  system  in  the  Mt.  Warner  area  and  an  interceptor  system  to  transport  the 
sewage  to  the  wastewater  treatment  plant  located  off  Middle  Street  in  the  south 
east  section  of  town.     The  facility  plan  also  recommends  improvement  to  the 
presently  undersized  wastewater  treatment  plant.     The  Bay  Road  wellfield  is 
located  approximately  1500  feet  northweast  of  the  treatment  plant.     Primary  con 
sideration  is  given  to  groundwater  protection  at  the  Bay  Road  wellfield  when 
examining  alternative  treatment  plant  improvements. 

Protective  Measures 

In  addition  to  the  planned  sewage  treatment  improvements  mentioned  above, 
Hadley  has  purchased  land  surrounding  both  wellfields  to  protect  its  water 
supply. 

Intermunicipal  Connections 

A  small  portion  of  Hadley  along  Route  9  is  connected  to  the  Amherst  water 
slupply  System.     There  is  also  an  emergency  connection  to  the  Amherst  system 
located  on  Knightly  Road  in  the  northeast  section  of  Hadley. 

Future  Needs 

Needs  include  sewage  disposal  system  improvements  to  protect  water  supply 
sources  from  contamination  and  removal  of  manganese  from  the  Bay  Road  Well 
supplies . 
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HAMPDEN 


Description 

Hampden  is  a  small,  rural  community  with  a  mixture  of  suburban  development 
and  agriculture.     The  Town's  19.6  square  miles  contain  the  following  land  uses: 
76%  is  undeveloped,  recreational,  agricultural  or  is  occupied  by  water  bodies; 
24%  is  residential,  commercial,  industrial  or  governmental/institutional.  The 
Town's  population  was  4,745  in  1980  and  is  expected  to  increase  by  33%  to  6,426 
by  the  year  2000. 

Sources  of  Supply 

There  are  no  public  sources  of  supply  in  Hampden.    About  99%  of  the  popula- 
tion is  served  by  individual  on-site  wells  while  the  remaining  residents  are 
served  by  the  Centennial  Commons  private  well  which  has  a  safe  yield  of  .792  mgd. 

The  Scantic  River,  a  Class  A  stream,  along  with  bedrock  wells  are  potential 
sources  of  public  water  supply  for  the  future. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Water  consumption  data  is  not  available  for  the  Town  of  Hampden. 
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Hampden   (cont. ) 

Supply  and  Demand  Summary  and  Projections 
Town  of  Hampden 


Year 

Papulation 

%  Pop- 
Served 

Per  Capita 
Consume, 
laDCdl 

Ave.Day 
Demand 
(mgdl 

Max.  Day 
Demand 
Imad  1 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

4745 

1.4%* 
bb 

n.a. 

n.a. 

n.a. 

n.a. 

.79 

n.a. 

n.a. 

1990 

5736 

1.4%* 

80 

n.a. 

n.a. 

n.a. 

n.a. 

.79 

n.a. 

n.a. 

2000 

6426 

1.4%* 

89 

n.a. 

n.a. 

n.a. 

n.a. 

.79 

n.a. 

n.a. 

*Served  by  private  Centennial  Commons  well. 
Adequacy  of  Supply 

Local,  on-site  groundwater  resources  have  provided  adequate  water  supplies 
to  Hampden  residents  in  the  past.     Although  a  population  increase  of  35%  is  ex- 
pected by  the  year  2000,  the  Town  does  not  anticipate  the  need  for  a  public  water 
supply  system  in  the  foreseeable  future. 

Drought  Management 

Controlled  water  use  during  times  of  drought  is  the  responsibility  of  in- 
dividual well  users.     In  the  past,  homeowners  and  farmers  have  used  streams  and/ 
or  installed  additional  wells  for  irrigation  purposes  during  periods  of  drought. 

The  Town  of  Hampden  does  not  have  plans  to  enact  public  drought  management 
procedures . 

Quality  of  Supply/Treatment 

Generally,  the  quality  of  groundwater  supplies  serving  Hampden  residents  is 
good.     Some  private  wells  have  elevated  levels  of  iron  and  manganese.  However, 
this  may  not  cause  problems  because  there  are  several  techniques  for  removing 
iron  and  manganese  which  can  be  applied  to  individual,  private  wells. 

Protective  Measures 

Hampden  has  adopted  zoning  and  building  code  measures  which  protect  ground- 
water recharge  areas  by  limiting  impervious  surfaces  and  the  type  of  chemical 
substances  that  can  be  stored  in  these  areas. 

Intermunicipal  Connections 

There  are  no  known  potential  connections  to  surrounding  municipalities  which 
could  be  used  during  water  emergency  situations. 

Future  Needs 

The  Town  does  not  anticipate  any  significant  increase  in  its  water  supply 
needs  over  the  foreseeable  future. 
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HATFIELD 


Description 

Hatfield  is  a  farming  and  residential  community.    The  Town  encompasses  16.8 
square  miles  of  which  51%  is  undeveloped,  recreational  or  occupied  by  water 
bodies;  32%  is  agricultural;  13%  is  residential;  and  4%  is  industrial,  commer- 
cial or  governmental/institutional.     The  Town's  population  was  3,045  in  1981  and 
is  expected  to  increase  21%  to  3,675  by  the  year  2000. 

Sources  of  Supply 

The  Hatfield  public  water  system,  owned  and  operated  by  the  Hatfield  Water 
Department,  serves  80%  of  the  Town's  population.     The  remaining  20%  is  served  by 
individual  on-site  wells.     The  Hatfield  Water  Department  uses  the  following 
sources: 


Name 

Running  Gutter 
Reservoir 


Location 

Linseed  Road, 
Hatfield 


Capacity 
n.a. 


Safe  Yield 


.11  mgd 


Well  #1 

(gravel-packed) 


Running  Gutter  Brook, 
Linseed  Road  (south 
of  reservoir) 


n.a. 


.  3  mgd 


Hatfield  has  another  well  that  has  been  approved  at  a  safe  yield  of  .4  mgd 
but  will  be  equipped  with  a  pumping  capacity  of  .3  mgd.     The  new  well  is  ex- 
pected to  be  operational  by  the  summer  of  1983. 


SUPPLY  TYPE: 


DEMAND  TYPE 


Agricultural 

.7% 


Demand 


Total  public  water  consumption  in  Hatfield  was  102,211,800  gallons  in  1981. 
Residential  water  customers  are  charged  an  annual  fee  of  $72. 
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Hatfield  (cont.) 


Supply  and  Demand  Summary  and  Projections 
Town  of  Hatfield 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
(gpcdl 

Ave  Day 
Demand 
Imgdl 

Max  Day 
Demand 
(mgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

3045 

80  % 
2,436 

115 

.28 

.40 

1.43 

.41 

975 

n.a. 

1990 

3499 

100  % 
3,499 

115 

.40 

.57 

1.43 

.71 

n.a. 

n.a. 

2000 

3675 

100  % 
3.675 

115 

.43 

.61 

1.43 

.71 

n.a. 

n.a. 

Adequacy  of  Supply 

Hatfield  has  sufficient  water  supply  to  meet  both  present  and  future  demands. 
The    Town  presently  has  a  supply  surplus  of  .01  mgd.    A  new  well  will  begin  pump- 
ing in  1983  which  will  increase  the  system's  total  safe  yield  by  .3  mgd.    A  supply 
surplus  of  .10  mgd  is  projected  for  the  year  2000. 


WATER  SUPPLY  and  DEMAND  PROJECTIONS 

Town  of  Hatfield 


Safe  Yield 


YEAR 
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Hatfield  (cont.) 


Drought  Management  Procedures 

Normal  procedures  include  preventative  maintenance.     In  addition,  Hatfield 
plans  to  implement  universal  metering  and  leak  detection  studies. 

Quality  of  Supply /Treatment 

Turbidity  and  organic  quality  of  the  Running  Gutter  Reservoir  occasionally 
do  not  comply  with  federal  drinking  water  standards.     However,  this  has  not  been 
a  problem  for  over  a  year  and  is  not  expected  to  be  a  severe  problem  in  the 
future.     Hatfield  presently  chlorinates  its  reservoir  supply. 

Protective  Measures 

Hatfield  currently  owns  most  of  its  reservoir  watershed  land,  a  400-foot 
radius  encircling  Well  #1  and  8  acres  surrounding  the  new  well  planned  for  1983. 

Intermunicipal  Connections 

There  are  no  existing  connections  to  other  municipal  water  supply  systems. 
A  potential  connection  to  the  Northampton  system  exists  on  North  King  Street. 

Future  Needs 

Hatfield  has  long-range  plans  to  construct  a  water  storage  tank  to  increase 
water  pressure  throughout  the  Town.  Once  constructed,  this  tank  would  also  help 
to  alleviate  water  quality  problems  that  might  persist  in  the  reservoir. 
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HOLLAND 


Description 

Holland  is  a  rural  community  with  a  developing  resort  trade.  Hamilton 
Reservoir,  the  main  recreational  attraction,  is  one  of  the  largest  reservoirs 
in  New  England.     The  Town's  13  square  miles  contain  the  following  land  uses: 
85%  is  undeveloped,  recreational,  agricultural  or  is  occupied  by  water  bodies 
13%  is  residential;  and  2%  is  commercial,  industrial  or  governmental/institu- 
tional.    The  Town's  population  was  1,589  in  1980  and  is  expected  to  increase 
by  62%  to  2,578  by  the  year  2000. 

Sources  of  Supply 

Holland  has  no  public  water  supply  system.     All  of  the  Town's  residents 
are  served  by  individual,  on-site  wells. 

Holland  has  not  identified  any  new  sources  of  water  supply  because  no 
central  supply  system  for  the  Town  is  anticipated  anytime  in  the  foreseeable 
future . 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Consumption  data  is  unavailable  for  the  Town  of  Holland. 
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Holland  (cont.) 

Supply  and  Demand  Summary  and  Projections 
Town  of  Holland 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
(gpcdl 

Ave.  Day 
Demand 
(mgd) 

Max.  Day 
Demand 
Imgd) 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

1589 

0 

? 

n.a. 

n.a. 

n.a. 

0 

0 

1990 

2193 

0 

1 

n.a. 

n.a. 

n.a. 

0 

0 

2000 

2578 

1 

n.a. 

n.a. 

n.a. 

0 

0 

Adequacy  of  Supply 

Lowering  the  level  of  Hamilton  Reservoir  to  carry  out  cleaning  and  main- 
tenance causes  a  temporary  loss  of  water  in  surrounding  wells;  but  generally, 
local  groundwater  resources  adequately  meet  the  needs  of  the  Town.    At  present, 
Holland  does  not  plan  to  develop  a  public  water  supply.     However,  projected 
rapid  population  growth  may  create  a  need  for  a  central  supply  before  the  year 
2000. 

Drought  Management  Plans 

Holland  has  not  suffered  from  water  shortages  in  the  past  and  has  no  drought 
management  procedures  in  place. 

Quality  of  Supply/Treatment 

The  quality  of  the  Town's  groundwater  resources  are  good  and  no  water  qual- 
ity problems  have  been  experienced  to  date. 

Protective  Measures 

Holland  uses  minimum  lot  size  zoning  and  enforcement  of  the  State  Sanitary 
Code  to  protect  the  quality  of  groundwater  supplies. 

Intermunicipal  Connections 

There  are  presently  no  known  potential  connections  to  adjacent  municipal- 
ities that  could  be  developed  for  water  emergency  situations. 

Future  Needs 

Holland  sees  a  need  to  develop  plans  to  identify  and  preserve  watershed 
land  in  anticipation  of  the  need  for  a  public  water  supply  system  to  serve  the 
Town  in  the  future. 
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HQLYQKE 


Description 

Holyoke  is  an  industrial  city  which  provides  the  second  highest  number  of 
jobs  in  the  Pioneer  Valley  Region.     The  City  covers  22.9  square  miles  and  con- 
tains the  following  land  uses:     75%  is  recreational,  agricultural  or  taken  up 
by  water  bodies;  24%  is  residential  or  commercial;  and  1%  is  industrial.  The 
City's  1980  population  was  44,678  and  is  projected  to  decline  to  42,606  by  the 
year  2000. 

Sources  of  Supply 

The  Holyoke  Water  Department  serves  98%  of  the  City's  population.     An  ad- 
ditional 1%  is  served  by  the  Pequot  Water  Company  while  the  remaining  1%  relies 
on  individual,  on-site  wells.     The  following  water  sources  are  used  by  the  Holyoke 
Water  Department: 


Name 

White,  New  Intake  & 
Manhan  Reservoirs 


Location 

Manhan  River 
Westhampton  & 
Southampton 


Capacity 
5,476  mg 


Safe  Yield 


13.0  mgd 


Ashley  Pond  &  Hugh 
McLean  Reservoirs 

Whiting  Street 
Reservoir 


Southwest  Corner 
of  Holyoke 

Northern  Holyoke 


1,160  mg 
479  mg 


2.6  mgd 
1.6  mgd 


West  Holyoke  Well- 
field  (six  shallow 
driven  wells) 


S.W.  of  Route  202 
on  City  Line 


n.a. 


.17  mgd 


A  potential  new  source  of  supply  includes  a  wellfield  off  County  Road  in 
West  Holyoke  which  is  expected  to  be  developed  by  1990. 


SUPPLY  TYPE: 


DEMAND  TYPE 


Water  consumed  by  customers  of  the  Holyoke  Water  Department  totaled 
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Holyoke   (cont. ) 


4,523,027,880  gallons  in  1981.    The  Holyoke  Water  Department  also  supplied 
Southampton  with  another  39.8  million  gallons  of  water  during  1981.  Presently, 
water  consumers  in  Holyoke  are  billed  four  times  a  year  on  a  declining  block 
scale  but  this  practice  is  expected  to  be  changed  to  a  uniform  block  rate  of 
$1.20  by  1983. 

Supply  and  Demand  Summary  and  Projections 
City  of  Holyoke 


Year 

1 

Population 

1 

%  Pop. 
Served 

Per  Capita 
Cortsjmp. 
IgpcdJ 

Ave.Day 
Demand 
ImgdJ 

Max.  Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meiers 

1980 

1  44,678 

98% 
43,784 

275 

12.05 

12.94 

1.07 

15.28 

7542 

7542 

1990 

•  41,728 

98% 
40,893 

275 

11.24 

12.02 

1.07 

15.28 

n.a. 

n.a. 

1 

2000 

,  42,606 

98% 
41,753 

275 

11.48 

12.28 

1.07 

15.28 

n.a. 

n.a. 

Adequacy  of  Supply 

Average  day  demand  in  Holyoke  in  1980  was  12. 05  mgd,  well  below  the  15.28 
safe  yield  of  the  supply  system.    Maximum  day  demand  was  also  below  the  safe 
yield  at  12.94  mgd.     Even  though  Holyoke 's  population  is  expected  to  decline  in 
the  next  two  decades,  water  consumption  is  expected  to  continue  increasing  due 
to  significant  industrial  development  and  expansion  within  the  City. 

Drought  Management  Plans 

Holyoke' s  normal  procedure  in  drought  conditions  is  to  restrict  outside 
water  use  and  to  shut  down  hydrants. 

Future  drought  management  plans  include  augmenting  supply  by  developing 
new  wells,  rate  increases  and  watershed  forest  management. 

Quality  of  Supply/Treatment 

Increased  ph  levels  in  the  water  supply  caused  by  acid  rain  is  corroding 
pipes  and  reacting  with  chlorine  and  fluoride  added  to  the  water  for  treatment. 
Use  of  recreational  vehicles  around  reservoirs  are  damaging  the  watershed.  In 
addition,  litter  accumulates  at  the  City's  reservoirs  at  the  rate  of  nearly 
half  a  ton  per  week. 

Protective  Measures 

Holyoke  has  increased  regulations  and  policing  around  reservoirs  and  is  re- 
questing the  Department  of  Environmental  Quality  Engineering  to  add  lime  to  the 
reservoirs  in  order  to  reduce  acidity. 
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Holyoke  (cont.) 


Intermunicipal  Connections 

Two  emergency  connections  exist  in  the  southern  portions  of  the  City  which 
can  provide  a  link  to  the  West  Springfield  water  system.     An  emergency  connection 
also  exists  across  the  Willimansett  Bridge  to  Chicopee,  however,  this  connection 
is  in  need  of  repair. 

Future  Needs 

The  available  emergency  water  connection  to  Chicopee  needs  substantial  re- 
pairs as  soon  as  possible.     In  addition,  'Holyoke  plans  to  tie  into  South  Hadley 
Falls  water  system  when  the  new  Route  116  bridge  across  the  Connecticut  River 
is  built. 
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WATER  SUPPLY  and  DEMAND  PROJECTIONS 

City  of  Holyoke 


Safe  Yield 


Maximum  Day  Demand 


Average  Day  Demand 


1980 


1990 
YEAR 


2000 
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HUNTINGTON 


Description 

Huntington  is  a  rural,  residential  community  with  limited  farming  and  industry 
and  a  growing  recreation  area  around  Norwich  Lake.     The  Town  encompasses  26.8 
square  miles  of  which  53%  is  undeveloped;   38%  is  recreational,  agricultural  or 
occupied  by  water  bodies;  7%  is  residential;  and  2%  is  commercial,  industrial  or 
governmental/institutional.     The  Town's  population  was  1,804  in  1980  and  is  ex- 
pected to  increase  17%  to  2,114  by  the  year  2000. 

Sources  of  Supply 

Approximately  58%  of  the  Town's  population  is  served  by  a  public  water 
supply  which  is  owned  and  operated  by  the  Huntington  Fire,  Water  and  Sewer  Dis- 
trict.    The  remaining  42%  of  the  population  is  served  by  individual  on-site  wells. 
Huntington's  water  district  uses  the  following  sources: 

Name  Location  Capacity        Safe  Yield 

Cold  Brook  Reservoir  Off  Route  20,  Blandford  1  mg  .14  mgd 

Huntington  Wells  #1  West  branch  of  Westfield  n.a.  .40  mgd 

&  #2  (gravel-packed  wells)     River,  Huntington 

Huntington  has  a  wellfield  consisting  of  six  shallow  depth  wells  which  were 
abandoned  when  Wells  #1  and  #2  came  on  line.     Additional  groundwater  sources 
have  been  identified  for  future  development  as  needed.     Huntington  may  eventually 
be  tied  into  the  Springfield  Regional  System  via  the  transmission  line  connecting 
the  nearby  Littleville  and  Cobble  Mountain  Reservoirs. 


SUPPLY  TYPE:  DEMAND  TYPE 
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Huntington  (cont.) 


Demand 

Water  consumption  data  for  Huntington  is  unavailable.    Water  customers  are 
billed  twice  a  year  at  a  flat  rate  of  $23.    The  Town  has  plans  to  increase  the 
water  rate  in  the  near  future. 

Supply  and  Demand  Summary  and  Projections 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consume. 
Igpcdl 

Ave.Day 
Demand 
(mgdl 

Max.  Day 
Demand 
Imgd) 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

1804 

58% 
1,046 

96 

.10 

.15 

1.5 

.54 

n.a. 

n.a. 

1990 

1973 

65* 
1,282 

96 

.12 

.18 

1.5 

.54+ 

n.a. 

n.a. 

2000 

2114 

65% 
1,374 

96 

.13 

.20 

1.5 

.54+ 

n.a. 

n.a. 

Adequacy  of  Supply 

Both  present  and  future  average  day  and  maximum  day  demand  levels  are  well 
below  the  safe  yield  of  the  Town's  system.     Huntington  currently  has  a  supply 
surplus  of  .39  mgd  and  a  projected  surplus  of  .34  mgd  for  the  year  2000. 


WATER  SUPPLY  and  DEMAND  PROJECTIONS 


Town  of  Huntington 


Safe  Yield 


Maximum  Day  Demand 


Average  Day  Demand 


1980 


1990 
YEAR 


2000 
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Huntington  (cont.) 


Drought  Management  Plans 

Procedures  utilized  during  drought  periods  include:     augmenting  the  Cold 
Brook  Reservoir  supply,  watershed  management  and  water  use  bans,  if  necessary. 
Long  term  plans  include  cleaning  Cold  Brook  Reservoir  to  increase  its  capacity. 

Quality  of  Supply/Treatment 

Local  groundwater  supplies  are  of  good  quality.     However,  high  turbidity 
and  organic  levels  have  been  experienced  at  the  Reservoir.     Both  groundwater  and 
surface  water  are  chlorinated. 

Protective  Measures 

Huntington  has  purchased  land  around  its  wells  and  employs  watershed  man- 
agement practices  around  its  reservoir.     Filtration  of  reservoir  supplies  may 
be  necessary  in  the  future  to  insure  an  adequate  supply  of  high  quality  drinking 
water. 

Intermunicipal  Connections 

Huntington  may  connect  to  the  Springfield  system  via  the  transmission  line 
connecting  the  Littleville  and  Cobble  Mountain  Reservoirs.     Potential  connection 
points  exist  on  Route  20  and  Route  112  in  Huntington. 

Future  Needs 

Huntington  needs  to  improve  its  distribution  system  which  is  presently  in- 
adequate to  handle  the  capacity  of  the  Town's  water  sources.     If  turbidity  levels 
in  the  Cold  Brook  Reservoir  continue  to  rise,  the  Town  may  have  to  provide  fil- 
tration facilities  or  abandon  the  reservoir  and,  perhaps,  develop  alternative 
sources  of  water.    The  Town  also  would  like  to  develop  additional  wells  in  the 
future. 
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LQN6MEADQW 


Description 

Longmeadow  is  a  residential  suburb  of  Springfield.    Most  Longmeadow  resi- 
dents work  in  Springfield  or  northern  Connecticut.     The  Town's  9.6  square  miles 
contain  the  following  land  uses:     17%  is  undeveloped;  34%  is  recreational,  agri- 
cultural or  is  occupied  by  water  bodies;  45%  is  residential;  and  4%  is  indus- 
trial, commercial  or  governmental/institutional.    The  Town's  population  was 
16,301  in  1980  and  is  expected  to  increase  12%  to  18,221  by  the  year  2000. 

Sources  of  Supply 

Longmeadow  purchases  water  from  the  Springfield  Regional  System  which  serves 
99%  of  the  Town's  population.     The  remaining  1%  of  the  population  is  served  by 
individual,  on-site  wells.     Longmeadow  also  has  two  wells  located  on  Bark  Haul 
Road  and  Pondside  Road  with  a  combined  safe  yield  of  1.2  mgd  on  standby  service. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Longmeadow 's  total  water  consumption  for  uses  connected  to  the  Springfield 
System  was  750,265,800  gallons  in  1981.     Customers  are  billed  twice  a  year  at 
a  uniform  block  rate  of  $.61  per  100  cubic  feet. 
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Longmeadow  (cont.) 


Supply  and  Demand  Summary  and  Projections 
Town  of  Longmeadow 


Year 

Papulation 

7o  r  Op. 

Served 

Per  Capita 
Consump. 
(gpcd) 

Ave.  Day 
Demand 
Imgdl 

Max.  Day 
Demand 
Imgd) 

MDD/ 

ADD 

Ratio 

C.I- 

Safe 
Yield 

Services 

Meters 

1980 

16,301 

99 

16,137 

127 

2.05 

6.6 

3.22 

5232 

5232 

1990 

17,496 

99 

17,321 

127 

2.20 

7.08 

3.22 

n.a. 

n.a. 

2000 

18,221 

99 

18,039 

127 

2.29 

7.37 

3.22 

n.a. 

n.a. 

Adequacy  of  Supply 

The  adequacy  of  Longmeadow' s  water  supply  depends  upon  the  continued  avail- 
ability of  water  from  the  Springfield  Regional  System.     However,  this  should  not 
present  a  problem  because  Springfield  has  a  surplus  supply  of  26.12  mgd  through 
the  year  2000  and  has  agreed  to  supply  water  to  Longmeadow  on  a  long  term  basis. 


WATER  SUPPLY  and  DEMAND  PROJECTIONS 

Town  of  Longmeadow 


Maximum  Day  Demand 


Average  Day  Demand 


1990  2000 
YEAR 
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Longmeadow  (cont.) 


Drought  Management  Plans 

Longmeadow  has  instituted  odd-even  water  use  bans  during  past  drought 
conditions.     More  recently,  this  measure  has  not  been  needed  since  a  new  pump- 
ing station  was  constructed  to  sever  the  Town's  connection  to  the  Springfield 
Regional  System. 

Quality  of  Supply /Treatment 

Springfield  filters  and  chlorinates  the  water  it  supplies  to  Longmeadow  and 
Longmeadow  chlorinates  its  supply  at  its  pumping  station.     Longmeadow  has  not 
experienced  water  quality  problems  with  any  of  its  sources  of  supply. 

Protection  Measures 

Protection  of  the  Springfield  Regional  System  is  conducted  by  the  City  of 
Springfield  and  consists  of  watershed  acquisition  and  fencing. 

Intermunicipal  Connections 

Longmeadow  has  a  single  connection  to  the  Springfield  Regional  System  lo- 
cated near  Forest  Glen  Road  in  Longmeadow.     There  are  no  other  potential  inter- 
connections to  other  municipalities. 

Future  Needs 

Longmeadow  needs  to  construct  new  mains  to  correct  inadequacies  in  the  Town' 
distribution  system. 
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LUPLOW 


Description 


Ludlow  is  a  residential  suburb  of  Springfield  and  Chicopee.     The  Town's 
28.4  square  miles  contain  the  following  land  uses:     39%  is  undeveloped;  24% 
is  recreational,  agricultural  or  is  occupied  by  water  bodies;  23%  is  residen- 
tial; 10%  is  governmental/institutional   (mostly  occupied  by  Westover  Air  Force 
Base);  and  4%  is  industrial  or  commercial.     The  Town's  population  was  18,150  in 
1980  and  is  expected  to  increase  by  24%  to  22,448  by  the  year  2000. 

Sources  of  Supply 

Ludlow  does  not  directly  own  or  manage  any  of  its  water  sources.     The  Spring- 
field Regional  System  serves  80%  of  Ludlow's  population  with  water  from  the  Lud- 
low Reservoir  which  is  owned  and  operated  by  the  Springfield  Water  Department. 
Another  19%  of  Ludlow's  population  is  served  by  individual  on-site  wells.  Finally, 
the  South  Hadley  Fire  District  #1  and  the  Wilbraham  Water  Department  each  serve 
.5%  of  the  population  with  water  obtained  from  the  MDC  Quabbin  Reservoir.  The 
Springfield  Water  Department  uses  the  following  sources  to  supply  Ludlow: 

Name  Location  Capacity  Safe  Yield 

Ludlow  Reservoir  Belchertown  Road,  2000  mg  5.6  mgd 


There  are  no  additional  known  sources  of  water  supply  potentially  available 
to  the  Town  of  Ludlow. 


Total  water  consumption  in  Ludlow  was  460,000,000  gallons  in  1981.  Ludlow 
water  customers  served  by  the  Springfield  Regional  System  are  billed  quarterly  and 
are  charged  the  same  rate  as  Springfield  customers  on  a  declining  block  scale  of: 


Ludlow 


SUPPLY  TYPE: 


Demand 


$.50  per  100  cubic  feet  for  the  first  5,000  cubic  feet 
.44  per  100  cubic  feet  for  the  next  55,000  cubic  feet 
=22  per  100  cubic  feet  over  60,000  cubic  feet 
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Ludlow  (cont.) 


Supply  and  Demand  Summary  and  Projections 
Town  of  l.udlnw 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
(gpcdl 

Ave.Day 
Demand 
(mgdl 

Max.  Day 
Demand 
(mgd) 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

18,150 

80% 
14,520 

86.8 

1.26 

3.60 

2.86 

5.6 

n.a. 

100% 

1990 

20,916 

100% 
20,916 

86.8 

1.82 

5.21 

2.86 

5.6 

n.a. 

n.a. 

2000 

22,448 

100% 

86.8 

1.95 

5.58 

2.86 

5.6 

n.a. 

n.a. 

Adequacy  of  Supply 

At  present,  the  Ludlow  Reservoir  has  a  surplus  of  4.34  mgd  and  a  pro- 
jected surplus  of  3.65  mgd  through  the  year  2000.     The  projected  maximum  day 
demand  for  the  year  2000  equals  the  safe  yield  of  the  system,  but  this  should 
not  present  a  problem  except  during  periods  of  extended  drought.     In  addition, 
the  Cobble  Mountain  and  Littleville  Reservoirs  that  supply  the  City  of  Spring- 
field could  be  tapped  during  water  emergencies  by  way  of  two  emergency  connections, 

WATER  SUPPLY  and  DEMAND  PROJECTIONS 
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Town  of  Ludlow 


Safe  Yield 
BSSSSSCTW1W 


Maximum  Day  Demand 


Average  Day  Demand 


1980 


1990 
YEAR 


2000 
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Ludlow  (cont.) 


Drought  Management  Plans 

Normal  drought  procedures  include  universal  metering.  Ludlow  also  plans 
to  implement  leak  detection  studies,  preventative  maintenance  and  rate  struc- 
ture changes. 

Quality  of  Supply/Treatment 

During  the  summer  months,  the  temperature  of  the  Ludlow  Reservoir  becomes 
abnormally  high  because  of  the  reservoir's  shallow  depth.     This  can  result  in 
elevated  bacteria  levels.     Springfield  filters  and  chlorinates  the  water  obtained 
from  the  Ludlow  Reservoir  at  a  filtration  plant  located  in  Ludlow. 

Protective  Measures 

Springfield  owns  2,200  acres  of  protected  watershed  land  which  surrounds 
the  Ludlow  Reservoir. 

Intermunicipal  Connections 

Both  the  South  Hadley  Fire  District  #1  and  the  Wilbraham  Water  Department 
serve  portions  of  Ludlow  directly  from  their  transmission  lines  which  are  inter- 
connected with  the  MDC  Chicopee  Valley  Aqueduct  and  Quabbin  Reservoir.  An 
emergency  connection  to  the  Wilbraham  transmission  line  exists  at  Miller  Street 
in  Ludlow.    Two  emergency  connections  to  Springfield  exist  in  the  southwest 
corner  of  Ludlow  at  Shawinigan  Drive  and  Indian  Leap  Street.     The  Indian  Leap 
Street  connection  is  in  severe  disrepair  and  would  only  be  used  during  extreme 
emergencies. 

Future  Needs 

Ludlow  does  not  anticipate  any  significant  change  in  its  water  supply  needs 
within  the  foreseeable  future. 
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M I DDLEF I  ELD 


Description 

Middlef ield  is  a  rural,  agricultural  community  with  low  density  residential 
development.     Dairy  farming  is  a  major  source  of  employment,  but  many  residents 
also  commute  out  of  Town  for  work  purposes.     Middlef ield  encompasses  24  square 
miles  of  which:     more  than  89%  is  undeveloped,  recreational  or  occupied  by  water 
bodies;   5%  is  agricultural;  5%  is  residential;  and  nearly  1%  is  commercial,  indus- 
trial or  governmental/institutional.     The  Town's  population  was  385  in  1980  and 
is  expected  to  increase  by  24%  to  478  by  the  year  2000. 

Sources  of  Supply 

There  is  no  public  water  supply  system  in  Middlef ield.  About  95%  of  the 
Town's  population  is  served  by  individual  on-site  wells  while  5%  is  served  by 
one  private  community  well. 

There  are  no  additional  known  sources  of  water  supply  available  to  the  Town. 
The  Town  does  not  have  plans  to  develop  a  central  public  water  system  by  the 
year  2000. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Water  consumption  data  for  the  Town  of  Middlef ield  is  not  available. 
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Middlefield  (cont.) 


Supply  and  Demand  Summary  and  Projections 
Town  of  Middlefield 


Year 

Population 

%  Pop. 
Served 

rer  capita 
Consump. 
(gpcd) 

Ave.Day 
Demand 
(mgdl 

Max. Day 
Demand 
Imgd) 

i  inn  / 

MUD/ 

ADD 
Ratio 

Safe 
Yield 

Services 

Meters 

1980 

385 

0 

n.  a. 

n.a. 

n.a. 

n.a. 

0 

0 

1990 

449 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

2000 

478 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

Adequacy  of  Supply 

Groundwater  resources  are  generally  adequate  to  meet  the  needs  of  indi- 
vidual well  sites.     There  are,  however,  several  shallow,  spring-fed  wells  which 
sometimes  experience  supply  problems  during  the  summer  months. 

Quality  of  Supply/Treatment 

Groundwater  supplies  are  of  good  quality  and  no  water  quality  problems 
have  been  experienced  to  date. 

Intermunicipal  Connections 

There  are  no  potential  locations  of  connections  to  other  nearby  communities 
which  could  be  employed  by  Middlefield  during  water  emergencies. 

Future  Needs 

Middlefield  does  not  anticipate  water  supply  problems  in  the  near  future 
and  has  no  plans  to  develop  a  central  public  water  supply  system  before  the  year 
2000. 
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MONSON 


Description 

Monson  is  a  rural,  residential  community  with  some  manufacturing.  The 
Town's  44.7     square  miles  contain  the  following  land  uses:     79%  is  undeveloped, 
recreational  or  is  occupied  by  water  bodies;   17%  is  residential,  commercial,  or 
governmental/institutional;  4%  is  agricultural;  and  1%  is  industrial.     The  Town's 
population  was  7,315  in  1980  and  is  expected  to  increase  by  20%  to  8,823  by  the 
year  2000. 

Sources  of  Supply 

Monson' s  public  water  supply  system  serves  68%  of  the  Town's  population  and 
is  operated  by  the  Monson  Water  Department.     The  remaining  32%  of  the  population 
is  served  by  individual,  on-site  wells.     The  Monson  Water  Department  uses  the 
following  water  sources: 


Name 


Location 


Capacity 


Safe  Yield 


Well  #1  (gravel  packed) 
Well  #2  (gravel  packed) 
Well  #3   (gravel  packed) 


Bethany  Road ,  Monson 
Palmer  Road,  Monson 
Bunyon  Road ,  Monson 


.489  mgd 
.756  mgd 
1.00  mgd 


The  total  safe  yield  of  Monson 's  three  wells  represents  the  present  capacity 
of  the  pumping  equipment.     If  the  pumping  capacities  of  the  Palmer  and  Bunyon  Road 
Wells  were  increased,  the  Town  could  increase  its  capacity  by  .54  mgd. 

In  addition,  Conant  Pond,  which  has  not  been  used  as  a  Town  water  source 
since  1970,  has  a  2.5  mg  capacity  and  is  an  important  emergency  supply. 


SUPPLY  TYPE: 


DEMAND  TYPE 


Monson' s  total  water  consumption  was  344,752,000  gallons  in  1981.  Cus- 
tomers of  the  Town's  public  water  system  are  billed  annually  on  the  basis  of  the 
following  declining  block  scale: 
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Monson  (cont.) 


First  15,000  gals. 
Next  30,000  gals. 
Next  55,000  gals. 
Next  200,000  gals. 
Next  200,000  gals. 
Next  500,000  gals. 


or  any  part  thereof   (minimum  charge)  $  24.00 

or  any  part  thereof  @  65C  per  thousand  gals.  19.50 

or  any  part  thereof  @  60C  per  thousand  gals.  33.00 

or  any  part  thereof  @  55C  per  thousand  gals.  110.00 

or  any  part  thereof  @  45C  per  thousand  gals.  90.00 

or  any  part  thereof  @  35C  per  thousand  gals.  175.00 


Supply  and  Demand  Summary  and  Projections 
Town  of  Monson 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
Igpcdl 

Ave. Day 
Demand 
Imgdl 

Max.  Day 
Demand 
(mgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

7315 

68% 
4,974 

190 

.945 

1.5 

1.59 

2.25 

1185 

1170 

1990 

8026 

68% 
5,458 

190 

1.037 

1.648 

1.59 

2.25 

n.a. 

n.a. 

2000 

8823 

68% 
6,000 

190 

1.140 

1.812 

1.59 

2.25 

n.a. 

n.a. 

Adequacy  of  Supply 

Both  the  present  and  future  average  day  demand  levels,  as  well  as  the  maxi- 
mum day  demand  levels,  are  well  below  the  safe  yield  of  the  Town's  public  water 
system.     Ilonson  also  has  the  Conant  Pond  available  as  an  emergency  back-up  supply. 
Monson' s  present  supply  system  should  be  sufficient  to  meet  the  needs  of  the  Town 
through  the  year  2000. 

Drought  Management  Plans 

Monson  has  not  experienced  water  shortages  as  a  result  of  drought  conditions 
since  1950  when  the  Bethany  Road  Well  was  developed.     Nevertheless,  the  Town's 
ongoing  procedures  include:     universal  metering,  leak  detection,  and  preventative 
maintenance. 

Quality  of  Supply/Treatment 

Monson  has  detected  increased  levels  of  sodium  in  the  Bethany  Road  Well. 
Although  the  levels  are  still  below  established  state  health  standards,  this  trend 
could  represent  a  significant  local  water  quality  problem  for  the  future. 

The  Town  of  Monson  treats  its  water  supply  with  chlorine. 

Protective  Measures 


Monson  plans  to  purchase  five  acres  of  land  surrounding  the  Bethany  Road  Well, 
15  to  17  acres  surrounding  the  Palmer  Road  Well  and  30  acres  surrounding  the  Bun- 
yon  Road  Well. 
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Monson  (cont.) 


Intermunicipal  Connections 

At  the  present  time,  Monson  does  not  have  any  known  or  potential  emergency 
intermunicipal  connections  to  be  employed  in  the  event  of  a  water  emergency. 

Future  Needs 

The  Town's  most  immediate  need  is  to  redevelop  Wells  #2  and  #3  in  order 
to  upgrade  their  pumping  capabilities  and,  thereby,  increase  the  wells  cumu- 
lative safe  yield. 


WATER  SUPPLY  and  DEMAND  PROJECTIONS 
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MONTGOMERY 


Description 

Montgomery  is  predominately  a  farming  community  that  is  increasingly  be- 
coming a  bedroom  suburb  to  the  City  of  Westfield.     Many  Town  residents  commute 
to  neighboring  communities  for  employment.     The  Town  encompasses  15.1  square 
miles  of  which:     50%  is  undeveloped,  7%  is  residential;  and,  the  remaining  45% 
is  agricultural  and  recreational  land.     Almost  one-third  of  Montgomery's  land 
area  is  part  of  the  City  of  Westfield' s  watershed  property.    There  are  no  in- 
dustries in  Montgomery.    The  Town's  population  was  637  in  1980  and  is  expected 
to  increase  29%  to  913  by  the  year  2000. 

Sources  of  Supply 

There  is  no  public  water  service  to  the  residents  of  Montgomery.  Consequent- 
ly, all  local  water  users  rely  on  individual,  on-site  wells. 

The  Westfield  Reservoir  in  Montgomery  is  a  potential  water  supply  source 
that  is  currently  not  in  use.     However,  the  Town  has  no  plans  to  develop  a 
municipal  water  supply  system  anytime  in  the  foreseeable  future. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Water  consumption  data  is  not  available  for  Montgomery  because  the  Town 
depends  solely  on  private,  on-site  wells  for  all  of  its  water  needs. 
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Montgomery  (cont.) 

Supply  and  Demand  Summary  and  Projections 
Town  of  Montgomery 


Voar 
Teal 

njpuiaiion 

%  Pop. 
Served 

Per  Capita 
(gpcdl 

Ave.Day 
(mgdl 

Max.  Day 
L^ernarKj 

(mgdl 

MDD/ 
Ann 

Ratio 

Safe 
Yield 

lUVo  t  arc 
rVlc lei  o 

1980 

637 

0% 

n.a. 

n.a. 

n.a. 

0 

0 

1990 

847 

0% 

n.a . 

n.a. 

n.a. 

0 

0 

2000 

913 

0% 

n.a. 

n.a. 

n.a . 

0 

0 

Adequacy  of  Supply 

Montgomery's  groundwater  supplies  are  generally  adequate  to  meet  the  needs 
of  individual,  private  wells  in  Montgomery.  Some  problems  have  occurred  during 
drought  conditions  when  the  local  water  table  drops  significantly. 

Drought  Management 

Individual  homeowners  are  responsible  for  maintaining  their  own  water  sup- 
ply during  drought  conditions. 

Water  Quality 

There  are  no  existing  water  quality  problems  in  Montgomery.  Several  resi- 
dents have  had  their  wells  tested  with  favorable  results. 

Protective  Measures 

Montgomery  enforces  the  State  Sanitary  Code  and  requires  minimum  lot  sizes 
of  2.5  acres  through  enforcement  of  the  Town's  zoning  bylaw. 

Intermunicipal  Connections 

Montgomery  does  not  presently  have  a  public  water  distribution  system. 
The  Westfield  Reservoir  is  a  potential  emergency  source  but  would  require  the 
installation  of  transmission  lines. 

Future  Needs 

The  Town  of  Montgomery  does  not  anticipate  that  a  public  water  supply  sys- 
tem will  be  needed  in  the  foreseeable  future.     If  public  water  supplies  are  re- 
quired in  the  future,  the  Westfield  Reservoir,  with  proper  treatment,  is  a 
major  potential  source  of  water  to  the  Town. 


104 


NORTHAMPTON 


Description 

The  City  of  Northampton  is  a  governmental,  retail  and  commercial  center  serv- 
ing the  northern  tier  of  the  Pioneer  Valley.     Manufacturing  is  a  relatively  small 
part  of  the  City's  economy  in  comparison  to  the  role  of  higher  education  and  in- 
stitutions located  here.     Smith  College,  located  in  the  City,  along  with  other 
institutions  strongly  influence  the  City's  cultural  and  commercial  activities. 
Northampton's  35  square  miles  contain  the  following  land  uses:     50%  of  the  land 
is  undeveloped;  32%  is  agricultural,  recreational  or  is  occupied  by  water  bodies; 
17%  is  residential  and  commercial;  and  1%  is  industrial.     Northampton  is  the  fourth 
largest  population  center  in  the  Pioneer  Valley  Region  with  a  population  of  29,286 
in  1980.     The  City's  population  is  expected  to  increase  10%  to  32,215  by  the  year 
2000. 

Sources  of  Supply 

Northampton's  public  water  system  serves  100%  of  the  City's  population  and 
is  operated  by  the  Northampton  Water  Department.     The  City  is  supplied  by  the  fol- 
lowing sources : 

Name  Location  Capacity         Safe  Yield 

Roberts  Meadow  Reservoir  Road,  Leeds  —  2.5  mgd 

Reservoir  Complex 

West  Whately  West  Whately  Road  —  5.5  mgd 

Mountain  Street  Whately  and  Mountain 

Reservoir  Complex  Street,  Whately 

Clark  Street  Well  Florence  —  1.0  mgd 

(gravel  packed) 

Spring  Street  Well  Florence  —  .864  mgd 

(gravel  packed) 

The  West  Whately-Mountain  Street  Reservoir  Complex  is  the  City's  primary 
water  source.     The  Roberts  Meadow  Reservoir  Complex  and  the  Florence  Wells  are 
secondary  back-up  sources.     The  Roberts  Meadow  Reservoir  Complex  is  typically 
used  only  during  periods  of  heavy,  short-term  demand.     The  Florence  wells  usually 
operate  only  during  periods  when  reservoir  levels  are  low.     However,  the  Roberts 
Meadow  Complex  is  presently  not  in  use  because  of  a  breached  dam  which  forces  the 
City  to  use  water  pumped  from  its  wells.     This  situation  has  temporarily  lowered 
the  City's  total  safe  yield  to  7.36  mgd.     The  City  does,  however,  plan  to  utilize 
the  Roberts  Meadow  Complex  again  in  the  future.     Presently,  there  are  no  addi- 
tional known  water  sources  potentially  available  to  Northampton. 


105 


Northampton  (cont.) 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Total  water  consumption  for  Northampton  was  1,351,751,000  gallons  in  1981. 
Water  consumers  are  billed  twice  a  year  based  upon  the  following  declining  block 
scale : 

$.49  per  100  cubic  feet  for  the  first  20,000  cubic  feet 
.45  per  100  cubic  feet  for  the  next  80,000  cubic  feet 
.41  per  100  cubic  feet  over  100,000  cubic  feet 


Supply  and  Demand  Summary  Projections 
City  of  Northampton 


Year 

| 

Population 

i 

%  Pop- 
Served 

Per  Capita 
Constmp, 
IgpcdJ 

Ave.Day 
Demand 
ImgdJ 

Max. Day 
Demand 
ImgdJ 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meiers 

1980 

129,286 

99.9% 
28,993 

127 

3.71 

4.00 

1.08 

9.86 

6805 

6842 

1990 

1 

j 30,529 

99.9% 
30,498 

127 

3.87 

4.18 

1.08 

9.86 

n.a. 

n.a. 

2000 

, 32,388 

99.9% 
32,356 

127 

4.10 

4.43 

1.08 

9.86 

n.a. 

n.a. 

Adequacy  of  Supply 


Both  present  and  future  average  day  demand  and  maximum  day  demand  are  well 
below  the  temporarily  reduced  7.36  mgd  safe  yield  of  Northampton's  water  system. 
Northampton's  water  system  is  more  than  adequate  to  meet  the  needs  of  the  City 
even  without  the  water  normally  supplied  from  the  Robert  Meadow  Reservoir  Complex. 
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WATER  SUPPLY  and  DEMAND  PROJECTIONS 

Northampton 


Safe  Yield 


Maximum  Day  Demand 
Average  Day  Demand 


1990  2000 
YEAR 

Drought  Management  Plans 

Northampton's  normal  procedure  for  drought  management  is  a  preventative 
maintenance  program.     The  City  also  plans  to  institute  rate  structure  changes 
to  encourage  water  conservation. 

Quality  of  Supply/Treatment 

Northampton  does  not  have  problems  with  the  quality  of  its  water  supply. 
Chlorination  is  the  only  treatment  used  in  the  Northampton  system. 

Protective  Measures 

The  City  does  not  presently  have  any  protective  measures  in  place. 

Intermunicipal  Connections 

A  normal  supply  connection  from  Easthampton  exists  on  Route  10  at  the  city/ 
town  line  which  may  also  be  used  during  water  emergencies.  Additional  potential 
connections  to  Easthampton  exist  on  Florence  Road  and  Glendale  Road  at  the  city/ 
town  boundary. 
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Northampton  (cont.) 


Future  Needs 

Needs  include  construction  of  storage  tanks  within  the  City  and  a  second 
feeder  line  from  the  Mountain  Street  Reservoir. 
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PALMER 


Description 

Palmer  is  a  residential  and  manufacturing  community  whose  economy  has 
changed  dramatically  due  to  the  southern  migration  of  local  industries.  The 
Town  covers  32.7  square  miles  of  land  and  consists  of  the  following  land  uses: 
64%  undeveloped;  14%  residential;  6%  agricultural;  4%  industrial/commercial  and 
municipal/institutional;  and  11%  recreational  or  occupied  by  water  bodies.  Palmer 
is  made  up  of  four  villages,  namely:     Palmer  Village,  Three  Rivers,  Bondsville 
and  Thorndike.     The  Town's  total  population  was  11,389  in  1980.     Palmer  Village 
makes  up  47%  of  the  population  with  5,403  people;  Three  Rivers  makes  up  30% 
with  3,417  people;  Thorndike  makes  up  12%  with  1,316  people;  and  Bondsville  makes 
up  11%  with  1,253  people.     Palmer's  total  population  is  expected  to  increase  by 
3%  to  12,424  by  the  year  2000. 

Water  services  in  Palmer  are  provided  by  four  separate  and  publicly-owned 
water  districts  serving  each  of  the  four  villages.     Each  district  has  its  own 
water  supply  except  Thorndike  which  receives  its  water  from  the  Bondsville 
system. 
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Palmer  (cont.) 


A.     PALMER  -  PALMER  VILLAGE  DISTRICT 
Sources  of  Supply 

The  Palmer  Village  public  water  system  serves  98%  of  the  Village  popula- 
tion and  is  operated  by  the  Palmer  Fire  District  #1  Water  Department.     The  re- 
maining 2%  of  the  Village  population  is  served  by  individual  on-site  wells. 
The  water  department  uses  the  following  sources: 

Type  Location  Capacity  Safe  Yield 

Graves  Brook  Breckenridge  Street  21  mg  .250  mgd 

Upper  &  Lower  Reservoirs 

Well  #1   (19  shallow  wells)     Off  Salem  Road  near  —  .432  mgd 

Galaxy  Street 

Well  #2   (gravel-packed)  Off  Salem  Road  —  .648  mgd 

The  total  safe  yield  of  the  system  is  1.3  mgd.     However,  this  has  been 
reduced  to  .898  mgd  due  to  the  closing  of  Well  #1  in  1980  due  to  organic  pol- 
lution including  tetrachloroethylene  and  trichloroethylene .     The  source  of  con- 
tamination has  been  identified  as  a  sewer  outfall  that  discharged  directly  into 
the  Quaboag  River.     The  contaminants  are  thought  to  have  been  drawn  into  the  well 
from  the  river  by  induced  infiltration.    The  sewer  outfall  has  since  been  tied 
into  Palmer's  wastewater  treatment  plant  and  the  well  has  been  "waste"  pumped  re- 
ducing contaminant  levels  substantially  but  not  below  federal  drinking  water  safety 
standards.     Well  #2,  although  located  in  the  same  wellfield  only  65  feet  from  Well 
#1,  has  not  been  contaminated. 

Another  well  located  in  the  12  acre  Salem  Street  Wellfield  has  been  approved 
but  not  yet  developed  due  to  a  lack  of  funds.     This  potential  supply  source  has 
an  estimated  safe  yield  of  1.3  mgd.     No  other  additional  known  sources  of  water 
are  available  to  the  Palmer  Village  water  district. 


SUPPLY  TYPE:  DEMAND  TYPE 


no 


Demand 


Total  water  consumption  in  District  #1  was  246,785,000  in  1981.  Water 
customers  are  billed  quarterly  on  a  declining  block  scale  of: 

$5.58  per  thousand  for  the  first  4,000  cubic  feet 
5.06  per  thousand  up  to  12,000  cubic  feet 
4.54  per  thousand  up  to  20,000  cubic  feet 
4.03  per  thousand  up  to  28,000  cubic  feet 
3.51  per  thousand  up  to  36,000  cubic  feet 
2.99  per  thousand  up  to  44,000  cubic  feet 
2.48  per  thousand  over  44,000  cubic  feet 
7.25  minimum  charge. 

Supply  and  Demand  Summary  and  Projections 
Town  of  Palmer  -  Palmer  Village  District 


Year 

| 

iDistrict 
Population 

I 

%  Pop. 

Served 

in  Dist. 

Per  Capita 
Cons^mp, 
IgpcdJ 

Ave.Day 
Demand 
Imgd) 

Max. Day 
Demand 
ImgdJ 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

!  5,403 

i 

98% 
5,300 

128 

.678 

1.00 

1.48 

.898 

1264 

1264 

1990 

i  5,665 

98% 
5,550 

128 

.710 

1.05 

1.48 

.898 

n.  a. 

n.a. 

2000 

l  5,389 

j 

100% 
5,389 

128 

.747 

1.11 

1.48 

.898 

n.a. 

n.a. 

Adequacy  of  Supply 

Both  present  and  future  average  day  demand  levels  are  below  the  lowered 
safe  yield  of  the  system,,     However,  both  present  and  future  maximum  day  demand 
levels  exceed  the  safe  yield  with  a  projected  deficit  of  .21  mgd  by  the  year 
2000.     In  addition,  the  loss  of  Well  #1  supplies  has  severely  strained  the  Dis- 
trict's pumping  equipment  over  the  past  two  years.     If  Well  #1  supplies  are 
restored  or  if  the  proposed  Well  #3  is  brought  on  line,  all  maximum  day  demand 
needs  can  be  adequately  met  through  the  year  2000. 
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WATER  SUPPLY  and  DEMAND  PROJECTIONS 

Town  of  Palmer  -  Palmer  Village  District 


Max/mum  Day  Demand 


Safe  Yield 


~A7erage  Day  Demand 


1980 


Drought  Management  Plans 


1990 
YEAR 


2000 


Normal  drought  management  procedures  include:     publicizing  shortages  in 
local  papers,  voluntary  conservation,  preventative  maintenance  and  universal 
metering.     In  addition,  the  district  has  increased  water  rates  which  will  pro- 
mote conservation  and,  if  necessary,  limit  system  demand  in  order  to  stay  within 
the  safe  yield  of  the  water  system  serving  Palmer  Village. 

Quality  of  Supply/Treatment 

The  District  is  continuing  to  "waste"  pump  Well  #1  and  expects  that  contam- 
ination levels  will  comply  with  established  public  health  standards  allowing  the 
well  to  be  reopened  in  the  near  future.  In  addition,  a  small  increase  in  sodium 
levels  has  been  detected  in  both  wells.  Deicing  salt  used  on  the  nearby  Massachu- 
setts Turnpike  is  suspected  to  be  the  source  of  this  contamination.  Turbidity 
levels  have  also  been  increasing  in  the  Upper  and  Lower  Reservoirs  which  may  re- 
quire filtration  in  the  future  if  the  problem  cannot  otherwise  be  corrected. 

Reservoir  supplies  in  the  district  are  chlorinated.     No  treatment  is  re- 
quired of  the  water  pumped  from  the  two  wells  serving  the  Palmer  Village  District. 
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Protective  Measures 


The  Palmer  Village  District  plans  to  purchase  approximately  ten  acres  of 
land  surrounding  its  reservoirs,  increase  police  patrol  of  reservoirs  and  enact 
protective  zoning  for  land  around  its  principle  water  supplies. 

Intermunicipal  Connections 

There  are  no  known  emergency  water  connections  to  other  municipalities. 
However,  a  possible  connection  could  be  made  to  the  Thorndike  Fire  and  Water 
District  on  Throndike  Street. 

Future  Needs 

Palmer  Village  District  needs  include  developing  another  proposed  Well  #3 
off  Salem  Street,  clearing  Well  #1  of  contamination  and  maintaining  the  quality 
of  water  in  the  Upper  and  Lower  Reservoirs  which  serve  this  part  of  the  Town  of 
Palmer. 
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B.     PALMER  -  THREE  RIVERS  DISTRICT 


Sources  of  Supply 

The  Three  Rivers  public  water  supply  serves  99%  of  the  Village's  popula- 
tion and  is  owned  and  operated  by  the  Three  Rivers  Fire  and  Water  District.  The 
remaining  1%  of  the  Village  population  receives  its  water  from  individual  on- 
site  wells.     The  Three  Rivers  Fire  and  Water  District  uses  the  following  sources: 

Name  Location  Capacity  Safe  Yield 

Route  181  Well  Route  181  near  the               n.a.                  .30  mgd 

(gravel  developed)  Ware  River 

Oak  Street  Well  Oak  Street  n.a.                 .32  mgd 

(gravel-packed)  Route  181 

The  combined  safe  yield  of  the  two  above-cited  wells  has  decreased  from  .65 
mgd  to  .53  mgd  due  to  deteriorating  well  screens. 

A  new  and  approved  Three  Rivers  well  site,  with  a  potential  safe  yield  of 
.58  mgd  is  located  off  Palmer  Road  near  the  Quaboag  River.     This  well  is  a  future 
source  of  supply  expected  to  be  brought  on  line  by  1990. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Total  water  consumption  for  the  Three  Rivers  Fire  and  Water  District  was 
147,410,210  gallons  in  1981.     Water  customers  are  billed  quarterly  at  a  rate 
of  $7.00  for  the  first  40,000  gallons  and  $.45  per  1,000  gallons  in  excess  of 
the  first  40,000  gallons  utilized  by  consumers. 
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Palmer  -  Three  Rivers  District  (cont.) 


Supply  and  Demand  Summary  and  Projections 
Palmer  -  Village  of  Three  Rivers 


Year 

|District 
Population 

I 

%  Pop. 

Served 

in  Dist. 

Per  Capita 

CoOSJTJp. 

IgpcdJ 

1*  n 
Ave.Day 

Demand 

Imgd] 

Max.  Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meiers 

1980 

!  3417 

i 

99% 
3,377 

119 

.402 

.490 

1.2 

.53 

842 

837 

1990 

i  3614 

99% 
3,578 

119 

.426 

.511 

1.2 

1.11 

n.a. 

n.a. 

2000 

1  3727 

99% 
3,690 

119 

.439 

.527 

1.2 

1.11 

n.a. 

n.a. 

WATER  SUPPLY  and  DEMAND  PROJECTIONS 

Town  of  Palmer  -  Three  Rivers  District 


Safe  Yield 


1990  2000 
YEAR 
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Palmer  -  Three  Rivers  District  (cont.) 


Adequacy  of  Supply 

Both  the  present  average  day  and  maximum  day  demand  levels  of  the  two 
Three  Rivers  District  wells  are  below  the  current  safe  yield  of  the  system, 
even  at  the  reduced  capacity  of  .53  mgd  explained  earlier  in  this  section.  In 
addition,  the  Three  Rivers  Fire  and  Water  District  plans  to  clean  the  Route  181 
Well  which  will  increase  its  pumping  capacity  by  an  estimated  25-30%.     By  the 
year  2000,  when  the  new  municipal  well  is  brought  on  line,  the  Three  Rivers  system 
will  have  a  surplus  supply  of  .58  mgd  above  projected  maximum  day  demand  for  the 
Village  and  its  residents. 

Drought  Management  Plans 

In  the  Three  Rivers  District,  normal  drought  management  procedures  include: 
public  education  on  voluntary  conservation  utilizing  the  local  media  outlets; 
universal  metering;  and  development  of  an  industrial  water  reuse  program.  Pro- 
posed drought  contingency  plans  also  include  development  of  a  70  gpm  emergency 
connection  to  the  Village  of  Thorndike's  water  distribution  system. 

Quality  of  Supply  Treatment 

The  quality  of  the  Three  Rivers  water  supply  is  generally  good  although  one 
of  the  wells  has  hard  water  and  an  elevated  iron  content.     No  treatment  is  pro- 
vided to  the  water  pumped  from  the  two  existing  Three  Rivers  wells. 

Protective  Measures 

The  Oak  Street  Well  is  protected  by  the  acquisition  of  considerable  land 
surrounding  the  well  site.     The  Route  181  Well  is  partially  protected  by  ac- 
quisition and  negotiations  are  under  way  to  acquire  additional  land  parcels  to 
provide  a  fuller  margin  of  protection. 

Intermunicipal  Connections 

There  is  presently  an  emergency  connection  to  the  Village  of  Thorndike 
which  is  in  need  of  a  permanent  subsurface  pump.     This  pump  is  expected  to  be 
installed  by  the  end  of  calendar  year  1982.     A  potential  emergency  connection 
to  the  Palmer  Village  Fire  District  #1  exists  but  will  require  1,500  feet  of 
above-ground  piping  before  it  could  become  operational. 

Future  Needs 

Future  needs  for  the  Three  Rivers  system  include:  cleaning  and  refurbish- 
ing existing  wells  and  pumps;  development  of  emergency  connections  and  a  cross- 
connection  program  between  Palmer's  water  districts;  development  of  one  or  more 
new  groundwater  supply  source;  and  a  leak  detection  program. 
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C.     PALMER  -  THORNDIKE  DISTRICT 


Sources  of  Supply 

The  Thorndike  Fire  and  Water  District  purchases  its  water  from  the  Village 
of  Bondsville  which,  in  turn,  serves  100%  of  Thorndike' s  population.     There  are 
no  additional  known  sources  of  supply  potentially  available  to  Thorndike.  The 
nearby  Hamilton  Reservoir,  which  used  to  supply  30  or  40  homes  in  Thorndike, 
has  been  abandoned  because  of  its  small  capacity.     It  now  serves  only  as  a  stand- 
by emergency  water  source. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Thorndike' s  total  water  consumption  was  54,750,000  gallons  in  1981.  Water 
customers  are  billed  quarterly  at  a  rate  of: 

$.24  per  year  for  the  first  7,500  gallons 
.40  per  gallon  up  to  200,000  gallons 
.28  per  gallon  over  200,000  gallons 


Supply  and  Demand  Summary  and  Projections 
Palmer  -  Village  of  Thorndike 


Year 

pistrict 
Population 

I 

%  Pop- 
Served 

in  Dist. 

Per  Capita 
ConsLmp. 
(gpcdj 

Ave.Day 
Demand 
Imgd) 

Max.  Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

j  1316 

100% 
1,316 

114 

.150 

.33 

2.2 

* 

314 

304 

1990 

j  1446 

100% 
1,446 

114 

.165 

.36 

2.2 

* 

n.  a. 

n.a. 

2000 

|  1491 

i 

100% 
1,491 

114 

.170 

.37 

2.2 

* 

n.  a. 

n.a. 

*None  -  water  bought  from  Bondsville. 
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Palmer  -  Thorndike  District  (cont.) 


Adequacy  of  Supply 

Thorndike' s  current  contract  with  the  Bondsville  Fire  and  Water  District  ex- 
pires in  1985  but  is  expected  to  be  renewed.     Thorndike  can  draw  an  unlimited 
amount  of  water  from  the  Bondsville  system.     In  the  future  this  could  prove  prob- 
lematic unless  another  supply  source  is  brought  on  line.     A  more  detailed  discussion 
of  this  issue  can  be  seen  in  the  Bondsville  profile  which  appears  later  in  this 
report. 


WATER  SUPPLY  and  DEMAND  PROJECTIONS 


Palmer  -  Village  of  Thorndike 
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Presently,  there  are  no  formal  drought  management  procedures  employed  by 
Thorndike.     However,  the  Village  does  have  universal  metering  which  promotes  water 
conservation . 

Quality  of  Supply/Treatment 

The  water  that  Thorndike  receives  from  Bondsville  is  of  good  quality  and 
does  not  require  treatment. 

Protective  Measures 

All  water  supply  protective  measures  are  carried  out  by  the  Bondsville  Fire 
and  Water  District. 
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Palmer  -  Village  of  Thorndike  (cont.) 

Intermunicipal  Connections 

Thorndike  has  permanent  water  supply  connections  to  Bondsville  as  well  as 
an  emergency  connection  to  Three  Rivers.     Fire  hose  connections  to  the  Palmer 
Village  Fire  and  Water  District  #1  could  also  be  employed  in  the  event  of  a  water 
emergency. 

Future  Needs 

Thorndike  needs  to  construct  a  standpipe  to  increase  pressure  in  the  Village's 
existing  water  distribution  system. 
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PALMER  -  BONDSVILLE  DISTRICT 


Sources  of  Supply 

The  Bondsville  Fire  and  Water  District  supplies  95%  of  the  Village  of 
Bondsville's  population.     The  remaining  5%  of  the  Village  population  is  served 
by  individual  on-site  wells.     The  Bondsville  District  also  supplies  the  Village 
of  Thorndike  with  all  of  its  water  supply.     The  following  water  sources  are  used 
by  Bondsville: 


Name 


Location 


Capacity 


Safe  Yield 


Well  #1 

(gravel-packed) 


Jabish  Brook,  off 
Bardwell  St.,  Belchertown 


.137  mgd 


Well  #2 

(gravel-developed) 


Jabish  Brook,  off 
Bardwell  St. ,  Belchertown 


194  mgd 


Well  #3 

(gravel-deve loped ) 


Jabish  Brook,  off 
Bardwell  St.,  Belchertown 


360  mgd 


Bondsville  has  13  additional  acres  of  land  within  the  Jabish  Brook  well- 
field  to  tap  if  needed  in  the  future.     In  addition,  Bondsville  has  an  abandoned 
public  well  that  may  be  used  as  an  emergency  source  of  water. 


Bondsville's  water  consumption  was  65,700,000  gallons  in  1981.     In  addition, 
another  54,750,000  gallons  were  sold  to  Thorndike  to  meet  the  needs  of  its  popu- 
lation.    Consequently,  total  water  consumption  in  1981  was  120,450,000  gallons. 

Water  customers  in  Bondsville  are  billed  quarterly  at  a  flat  rate  of  $12.50 
per  quarter. 
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Palmer  -  Bondsville  District  (cont.) 


Supply  and  Demand  Summary  and  Projections 
Palmer  -  Village  of  Bondsville 


Year 

| District 
Population 

1 

%  Pop- 
Served 

in  Dist. 

Per  Capita 
Cortsjnp, 
Igpcd] 

Ave.Day 
Demand 
Imgdl 

Max. Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

i  1253 

i 
i 

95% 
1,200 

150 

.180* 

.210 

1.67 

.691 

2073 

10% 

1990 

j  1325 

95% 
1,251 

150 

.189 

.316 

1.67 

.691 

n.a. 

n.a. 

2000 

1367 

| 

100% 
1,367 

150 

.205 

.342 

1.67 

.691 

n.a. 

n.a. 

*Does  not  include  Thorndike  consumption. 


Bondsville/Thorndike  Composite 
Supply  and  Demand  Summary  and  Projections 


Year 

I 

Population 

%  Pop- 
Served 

Per  Capita 
ConsLmp. 
IgpcdJ 

Ave.Day 
Demand 
Imgdl 

Max.  Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

2569 

98% 
2,516 

131 

.33 

.54 

.691 

2387 

n.a. 

1990 

2771 

98% 
2,705 

129 

.35 

.68 

.691 

n.a. 

n.a. 

2000 

1 

2858 

100% 
2,858 

132 

.38 

.71 

.691 

n.a. 

n.  a. 

Adequacy  of  Supply 

At  present,  both  the  total  average  day  and  maximum  day  demand  levels  for  the 
Villages  of  Bondsville  and  Thorndike  are  well  below  the  safe  yield  of  the  Bonds- 
ville system.     However,  the  total  projected  maximum  day  demand  level  exceeds  the 
safe  yield  by  20,000  gallons  per  day.     This  may  require  the  development  of  a  new 
well  site  in  the  Jabish  Brook  Wellfield  sometime  before  the  year  2000. 

Drought  Management  Plans 

In  the  past,  Bondsville  has  not  experienced  water  supply  problems  during 
periods  of  drought.     Consequently,  there  are  no  drought  management  procedures 
in  place.     If  necessary,  Bondsville  may  consider  selective  water  shut-offs  dur- 
ing periods  of  extended  drought. 
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WATER  SUPPLY  and  DEMAND  PROJECTIONS 

Palmer  -  Villages  of  Bondsville  and  Thorndike  (Composite) 
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Safe  Yield 


Average  Day  Demand 


1980 

Quality  of  Supply/Treatment 


1990 
YEAR 


2000 


Bondsville 's  system  has  a  good  quality  water  that  does  not  require  treat- 
ment.   Deicing  salt  runoff  from  Route  202  which  drains  into  Jabish   Brook  could, 
however,  be  a  potential  source  of  contamination  in  the  future. 


Protective  Measures 


Bondsville  has  initiated  negotiations  with  the  Massachusetts  Department  of 
Public  Works  to  modify  its  roadsalting  practices  on  Route  202.     The  Jabish  Brook 
Wellfield  has  been  protected  by  the  acquisition  of  21.4  acres  of  land  surround- 
ing this  well  site. 


Intermunicipal  Connections 

Bondsville  also  has  permanent  supply  connections  to  the  Village  of  Thorndike 
and  has  the  potential  to  also  connect  with  the  Three  Rivers  District  via  Thorn- 
dike water  mains. 


Future  Needs 


Bondsville  does  not  anticipate  any  major  improvements  being  made  to  its 
water  supply  system  anytime  in  the  near  future.     However,  if  maximum  day  demand 
levels  exceed  the  safe  yield  as  is  projected  for  the  year  2000,  Bondsville  may 
have  to  consider  the  development  of  a  new  well. 
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PELHAM 


Description 

Pelham  is  a  rural,  residential  community  and  suburb  of  the  Town  of  Amherst 
which  is  the  site  of  the  main  campus  of  the  University  of  Massachusetts.  Nearly 
90%  of  Pelham" s  26.7  square  miles  is  forested  and  contains  significant  portions 
of  the  Amherst  and  Quabbin  Reservoir  watershed  lands.     Another  4%  is  occupied 
by  low  density  housing  while  the  remaining  6%  is  used  for  agricultural  or  recre- 
ational purposes  or  is  occupied  by  water  bodies.     The  Town's  population  was  1,112 
in  1980  and  is  expected  to  increase  13%  to  1,261  by  the  year  2000. 

Sources  of  Supply 

Approximately  30%  of  Pelham' s  population  is  served  by  the  neighboring  Town 
of  Amherst  system  which  is  operated  by  the  Amherst  Department  of  Public  Works. 
The  remaining  70%  of  the  Town's  population  is  supplied  by  individual  on-site  wells. 

Groundwater  development  is  a  potential  new  source  of  water  supply  for  Pelham 
if  needed  by  the  Town  in  the  future. 

SUPPLY  TYPE:  DEMAND  TYPE 


Data  is  not  available  on  the  total  amount  of  water  consumed  each  year  within 
the  Town  of  Pelham.  Pelham  residents  who  are  connected  to  the  Amherst  Water  Sys- 
tem are  billed  at  a  flat  rate  of  $.68  per  100  cubic  feet  of  water  utilized. 


Supply  and  Demand  Summary  and  Projections 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
(gpcdl 

Ave.Day 
Demand 
(mgd) 

Max.  Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

 1  

* 

1,112 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

0 

1990 

1,220 

0 

n.  a. 

n.a. 

n.a. 

n.a. 

0 

0 

0 

2000 

1,261 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

0 

*  30%  on  Amherst  System  123 


Town  of  Pelham  (cont.) 


Adequacy  of  Supply 

The  30%  of  Pelham' s  population  who  are  connected  to  the  Amherst  Water  Sys- 
tem are  vulnerable  to  the  limitations  of  that  system.     Amherst's  maximum  day 
demand  currently  exceeds  the  system's  safe  yield  by  .16  mgd.     Moreover,  Amherst 
has  experienced  significant  water  shortages  during  periods  of  prolonged  peak 
demand  and  drought.     However,  with  implementation  of  improvements  that  will  in- 
crease the  capacity  of  the  Amherst  water  system,  the  Town  expects  to  resolve  its 
supply  problems  before  the  year  2000. 

Of  the  70%  of  Pelham' s  residents  who  rely  solely  on  their  own  wells  for 
water,  only  a  few  households  with  shallow  depth  wells  have  experienced  water 
shortages  during  prolonged  periods  of  drought. 

Drought  Management 

At  the  present  time,  Pelham  does  not  have  in  place  any  plans  for  local 
drought  management.     Those  Pelham  residents  who  are  connected  to  the  Amherst 
water  system  are  subject  to  a  variety  of  water  management  measures  including: 
universal  metering,  leak  detection,  preventative  maintenance  and  conservation 
education.     Amherst  also  has  developed  a  drought  contingency  plan  which  includes 
a  six  part  action  plan  to  be  implemented  on  a  phased  basis  as  a  drought  intensifie 
over  an  extended  time  period. 

Quality  of  Supply  Treatment 

The  water  supplied  to  Pelham  residents  through  the  Amherst  water  system  is 
chlorinated  and  will  be  filtered  through  a  new  treatment  plant  expected  to  be 
fully  operational  in  late  1982.     The  Amherst  reservoir  water  that  is  supplied  to 
Pelham  is  generally  of  good  quality,  but  Amherst  did  experience  high  levels  of 
coliform  bacteria  during  the  summer  of  1981  which  temporarily  required  increased 
chlorination  and  a  week-long  order  to  boil  the  water  being  consumed. 

Elevated  sodium  levels  found  in  individual  on-site  wells  which  have  been 
traced  to  salt  contamination  on  Route  202  and  runoff  from  a  former  Town  salt  stor- 
age site  have  forced  several  wells  to  be  permanently  closed. 

Septic  tank  failure  and  underground  storage  tank  leaks  are  other  possible 
sources  of  groundwater  contamination  that  are  of  concern  to  Town  officials  and 
residents. 

Protective  Measures 

Pelham  is  in  the  process  of  developing  health  regulations  and  in  1982  ap- 
propriated a  zoning  overlay  district  for  water  supply  protection  which  is 
presently  awaiting  final  approval  by  the  Massachusetts  Attorney  General's  of- 
fice.    The  Town  has  also  adopted  a  Roadsalt  Policy  Statement  to  better  manage 
both  Town  and  State  roadsalt  application  and  storage  practices. 

Future  Needs 

Pelham 's  needs  include  an  inexpensive  method  of  annually  testing  under- 
ground storage  tanks  and  approval  of  a  policy  agreement  with  the  Massachusetts 
Department  of  Public  Works  to  reduce  salt  application  on  Route  202  under  pro- 
cedures outlined  in  Pelham 's  locally-approved  Roadsalt  Policy  Statement. 
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PLAINFIELD 


Description 

Plainfield  is  a  rural,  agricultural  community  with  low  density  residences 
and  limited  seasonal  home  development.     The  Town  encompasses  21.3  square  miles 
of  which:     73%  is  undeveloped;  11.5%  is  recreational  or  occupied  by  water  bodies; 
8%  is  agricultural;  6%  is  residential;  and  1.5%  is  commercial,  industrial  or 
governmental/institutional.     The  Town's  population  was  425  in  1980  and  is  ex- 
pected to  increase  22%  to  518  by  the  year  2000. 

Sources  of  Supply 

Plainfield  does  not  have  a  central  water  supply  system.    All  of  the  Town's 
population  is  served  by  individual  on-site  wells.     There  are  no  additional  known 
sources  of  water  potentially  available  in  the  future.     The  Town  does  not  have 
plans  to  develop  a  central  water  system  anytime  before  the  year  2000. 

SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Annual  water  consumption  data  is  not  available  for  the  Town  of  Plainfield. 
Supply  and  Demand  Summary  and  Projections 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consume. 
Igpcdl 

Ave.Day 
Demand 
(mgd) 

Max. Day 
Demand 
(mgd) 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

425 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

0 

1990 

492 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

0 

2000 

518 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

0 
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Plainfield  (cont.) 


Adequacy  of  Supply 

Although  a  small  number  of  Plainfield  residents  with  shallow  wells  have 
experienced  water  shortages  during  drought  conditions ,  groundwater  resources 
are  sufficient  to  meet  the  future  water  needs  of  Plainfield  through  the  year 
2000. 

Drought  Management  Plans 

Plainfield  has  not  established  local  drought  management  procedures.  Indi- 
vidual residents  are  responsible  for  their  own  water  supply  during  drought  con- 
ditions. 

Quality  of  Supply/Treatment 

Groundwater  resources  in  Plainfield  are  of  good  quality  and  no  water  qual- 
ity problems  have  been  experienced  to  date. 

Protective  Measures 

Plainfield  has  enacted  protective  and  zoning  bylaws  to  help  maintain  the 
quality  of  the  Town's  groundwater  resources. 

Intermunicipal  Connections 

There  are  no  known  or  potential  connections  that  could  connect  Plainfield 
with  the  water  system  of  one  or  more  neighboring  communities. 

Future  Needs 

Plainfield  does  not  have  plans  to  develop  a  central  water  supply  system 
for  the  Town.  In  addition,  Town  officials  do  not  anticipate  any  significant 
change  in  the  Town 1 s  future  water  needs . 
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RUSSELL 


Description 

Russell  is  a  rural,  residential  and  manufacturing  town  with  limited  agri- 
cultural production.     The  Town  encompasses  17.9  square  miles  of  which:     55%  is 
undeveloped;  34%  is  recreational,  agricultural  or  occupied  by  water  bodies; 
8%  is  residential;  and  2.5%  is  commercial,  industrial  or  governmental/insti- 
tutional.    The  Town's  population  was  1,570  in  1980  and  is  expected  to  increase 
22%  to  1,915  by  the  year  2000. 

Sources  of  Supply 

The  Russell  Water  Department  supplies  77%  of  the  Town's  population.  The 
remaining  23%  of  the  population  is  served  by  individual  on-site  wells.  The 
Russell  Water  Department  uses  the  following  sources: 

Name  Location  Capacity  Safe  Yield 

Black  Brook  Reservoir  Martin  Phillips  Road  n.a.  .4  mgd 

Blandford 

Well  #1  Near  Route  20  and  Pine        n.a.  .15  mgd 

Hill  Road,  Russell 

The  Black  Brook  Reservoir  is  connected  to  an  upstream  Soil  Conservation 
Service  flood  control  project  which  has  now  increased  the  safe  yield  of  the 
Black  Brook  Reservoir  from  .1  mgd  to  .4  mgd.     There  are  no  additional  known 
sources  of  water  supply  potentially  available  to  the  Town. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Water  consumed  by  customers  of  the  Russell  Water  Department  totaled 
82,950,000  gallons  in  1981.     These  water  customers  are  billed  at  the  flat 
rate  of  $17  per  quarter. 
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Russell  (cont.) 


Supply  and  Demand  Summary  and  Projections 
Town  of  Russell 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
Igpcd) 

Ave.Day 
Demand 
(mgdl 

Max.  Day 
Demand 
(mgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

1570 

77% 
1,209 

188 

.23 

.25 

1.09 

.55 

300 

9 

1990 

1786 

80% 
1,429 

188 

.27 

.29 

1.09 

.55 

n.a. 

n.a. 

2000 

1915* 

75% 
1,429 

188 

.27 

.29 

1.09 

.55 

n.a. 

n.a. 

*  System  will  not  expand  or  grow  with  Town — it  will  probably  serve  a  maximum 
number  of  residents. 


Adequacy  of  Supply 

Russell's  groundwater  supplies  appear  sufficient  to  meet  the  Town's  present 
and  future  needs.     The  Town  presently  has  a  supply  surplus  of  .32  mgd  and  has  a 
projected  surplus  of  .28  mgd  in  the  year  2000.     Russell  did  experience  a  water 
shortage  during  the  summer  of  1980  due  to  a  pump  failure  at  Well  #1.    A  short- 
age resulted  because  the  present  filtration  plant  for  the  Black  Brook  Reservoir 
was  unable  to  make  up  for  the  increased  demand.     Aimer  Huntley  and  Associates, 
the  Town's  consulting  engineers,  have  recently  completed  a  water  supply  study  and 
recommended  the  construction  of  an  improved  filtration  plant,  on-going  leak  de- 
tection studies  and  replacement  of  antiquated  pipes  in  the  distribution  system. 
Implementation  of  these  improvements  to  the  system  should  prevent  recurrence  of 
this  problem. 

WATER  SUPPLY  and  DEMAND  PROJECTIONS 
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Town  of  Russell 


Safe  Yield 


Maximum  Day  Demand 


Average  Day  Demand 


1980 


1990 
YEAR 


2000 
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Russell  (cont.) 


Drought  Management  Plans 

The  Town's  normal,  drought  management  procedures  include  leak  detection 
and  water-use  bans.     Russell  has  plans  to  improve  its  leak  detection  program. 

Quality  of  Supply /Treatment 

Russell  has  elevated  levels  of  iron  in  its  Black  Brook  Reservoir  which  re- 
quires the  water  to  be  treated  at  the  Town's  filtration  plant.    This  practice 
will  continue  even  after  improvements  to  the  filtration  plant  are  completed. 
The  Town  also  chlorinates  water  drawn  from  both  its  reservoir  and  well  supplies. 

Intermunicipal  Connections 

There  are  no  existing  connections  to  surrounding  municipal  supply  systems. 
A  potential  connection  to  the  City  of  Westfield's  water  system  exists  on  Route 
20  at  the  town/city  line.     This  connection,  however,  is  not  economically  feasible 
due  to  the  excessive  rock  blasting  that  it  would  require. 

Future  Needs 

Russell  needs  to  construct  a  larger  capacity  filtration  plant,  replace 
antiquated  water  distribution  pipes  and  improve  its  leak  detection  program  as 
was  recommended  in  a  recent  water  supply  study  done  for  the  Town. 

Russell's  plans  for  a  new  water  filtration  plant  have  been  approved  by  the 
Commonwealth  and  application  for  construction  funds  is  underway  at  this  time. 
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SOUTH  HADLEY 


Description 

South  Hadley  is  a  residential  suburb  located  norhteast  of  the  Springfield- 
Chicopee-Holyoke  metropolitan  area.     The  Town  is  a  semi-rural,  residential  and 
college  community  which  has  undergone  growth  and  development  pressures  over  the 
past  decade  or  more.     These  pressures  have  changed  the  Town's  character  to  more 
of  a  bedroom  suburb  for  Chicopee  and  Holyoke.     The  Town's  18.3  square  miles  con- 
tain the  following  land  uses:     36%  is  undeveloped;   32%  is  recreational,  agricul- 
tural or  is  occupied  by  water  bodies;  23%  is  residential;  and  9%  is  industrial, 
commercial  or  governmental/institutional.    The  Town's  population  was  16,399  in 
1980  and  is  expected  to  increase  by  14%  to  18,744  by  the  year  2000. 

A.     SOUTH  HADLEY  FIRE  DISTRICT  NUMBER  1 

South  Hadley  has  two  separately  owned  and  operated  water  supply  districts. 
Fire  District  No.  1  serves  the  southern  two- thirds  of  the  Town  while  Fire  Dis- 
trict No.  2  serves  the  northern  one- third  of  the  community. 

Sources  of  Supply 

Fire  District  No„  1  serves  70%  of  the  Town's  population  as  well  as  small 
portions  of  Granby  and  Ludlow.     District  No.  1  purchases  all  of  its  water  from 
the  Metorpolitan  District  Commission  which  supplies  water  from  the  Quabbin 
Reservoir.     A  45-year  contract  which  expires  in  1998  allows  District  No.  1  to 
pump  a  maximum  of  3.8  mgd  from  the  Chicopee  Valley  Aqueduct  which  is  inter- 
connected to  Quabbin  Reservoir.     Fire  District  No.  1  abandoned  the  Leaping  Well 
Reservoir  and  the  Buttery  Brook  Reservoir  in  1947  because  of  poor  water  quality 
and  inadequate  supplies.     Both  reservoirs  are  presently  used  for  recreation. 
Although  it  would  be  difficult  and  expensive,  the  Leaping  Brook  Reservoir  has 
the  potential  for  renovation  if  needed  in  the  future.     Adequate  groundwater  sup- 
plies have  not  been  identified  in  the  District  due  mainly  to  the  presence  of 
high  levels  of  manganese  in  groundwater  resources . 
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South  Hadley  (cont.) 


Demand 

Annual  water  consumption  data  is  not  available  for  South  Hadley  District 
No.  1.     Customers  of  Fire  District  No.  1  are  billed  quarterly  on  a  declining 
block  scale  of: 

$10.00  minimum  charge  for  first  2,500  cubic  feet 
.36  per  100  cubic  feet  up  to  6,000  cubic  feet 
.34  per  100  cubic  feet  up  to  9,000  cubic  feet 
.28  per  100  cubic  feet  up  to  15,000  cubic  feet 
.19  per  100  cubic  feet  over  15,000  cubic  feet 

Supply  and  Demand  Summary  and  Projections 
South  Hadley  -  Fire  District  No.  1 


Year 

|  Total 
Population 

%  Pop- 
Served 
in  Dist. 

Per  Capita 
CcxTS-mp, 
Igpcdl 

Ave.Day 
Demand 
Imgdl 

Max.  Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

j  16,399 

i 

100% 
11,971* 

183 

2.19 

3.60 

1.6 

3.80 

n.a. 

n.a. 

1990 

j  17,754 

100% 
12,960* 

183 

2.37 

3.79 

1.6 

3.80 

n.a. 

n.a. 

2000 

18,744 

i 
i 

100% 
13,683* 

183 

2.50 

4.00 

1.6 

3.80 

n.a. 

n.a. 

♦Service  population  includes  approximately  500  Granby  and  Ludlow  residents  and 
about  70%  of  South  Hadley' s  total  population. 


Adequacy  of  Supply 

The  adequacy  of  supply  in  Fire  District  No.  1  depends  upon  the  continued 
availability  of  water  from  the  Metropolitan  District  Commission  and  Quabbin 
Reservoir.     The  present  3.8  mgd  allowable  pumping  level  is  adequate  to  meet  the 
District's  average  and  maximum  day  demand  levels  through  the  year  2000.  District 
No.  1  is  expected  to  have  a  1.3  mgd  surplus  in  the  year  2000.     The  projected 
maximum  day  demand  for  the  year  2000  exceeds  the  safe  yield  by  .2  mgd,  but  this 
should  not  cause  serious  problems  except  during  extended  periods  of  drought  or 
peak  demand. 

Drought  Management  Plans 

South  Hadley  Fire  District  No.  1  follows  the  Metropolitan  District  Commis- 
sion  (MDC)  Four-phase  drought  management  plan  which  includes  voluntary  and  man- 
datory conservation  measures,  water-use  restrictions,  and  supply  allocations.  In 
addition,  the  MDC  has  an  on-going  water  conservation  program  which  includes  pub- 
lic education,  preventative  maintenance,  equipment  modernization  and  long-range 
planning. 
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South  Hadley  (cont.) 

Quality  of  Supply/Treatment 

The  water  supplied  by  the  MDC  from  Quabbin  Reservoir  is  of  good  quality. 
The  Town  does  chlorinate  its  District  #1  water  supply  at  the  connection  to  the 
Chicopee  Valley  Aqueduct. 


Protective  Measures 


The  MDC  is  responsible  for  the  protection  of  the  Quabbin  Reservoir  water 
supply.     MDC  protection  measures  include:     watershed  management,  recreational  use 
restrictions  and  police  patrols.     Occasional  chlorination  and  copper  sulphate 
applications  are  made  to  Quabbin  to  help  control  bacterial  and  algae  growth. 
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WATER  SUPPLY  and  DEMAND  PROJECTIONS 

Town  of  South  Hadley  -  Fire  District  No.  1 


Maximum  Day  Demand 


Safe  Yield 


Average  Day  Demand 


1980 


Intermunicipal  Connections 


1990 
YEAR 


2000 


Fire  District  No.  1  supplies  water  to  Granby  residents  along  the  Fuller  Road/ 
East  Road  transmission  line  from  the  Chicopee  Valley  Aqueduct.     District  #1  is 
able  to  obtain  emergency  water  supplies  from  the  South  Hadley  Fire  District  No. 
2  as  well  as  the  Chicopee  Municipal  Water  System  when  such  emergencies  arise. 
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South  Hadley  (cont.) 
Future  Needs 

Fire  District  No.  1  does  not  anticipate  any  significant  increase  in  the 
District's  water  supply  needs  for  the  foreseeable  future,  especially  if  economic 
conditions  continue  to  restrict  the  Town's  residential  and  industrial  growth. 
However,  District  #1  is  conducting  local  groundwater  explorations  in  the  event 
that  there  is  a  future  shortfall  in  water  supplied  to  the  Town  by  the  Metro- 
politan District  Commission. 
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South  Hadley  (cont.) 


B.     SOUTH  HADLEY  -  FIRE  DISTRICT  NO,  2 

Fire  District  No.  2  serves  30%  of  the  Town's  population  as  well  as  a  small 
portion  of  the  adjacent  Town  of  Granby.     District  No.  2  uses  the  following 
sources: 


Name 

Lythia  Springs  Reservoir 

Dry  Brook  Well 
(drilled  well) 

Elmer  Brook  Well  #1 
(dug  well) 

Elmer  Brook  Well  #2 
(dug  well) 


Location  Capacity 
Off  Lythia  Springs  Road        24  mg 


Off  Route  47 


Off  Pearl  Street 


Off  Pearl  Street 


n.a. 


n.a. 


n.a. 


Safe  Yield 
.25  mgd 
1 . 0  mgd 

.  2  mgd 

.2  mgd 


Potential  new  sources  of  supply  include  expansion  of  existing  sources  by 
constructing  a  new  dam  at  the  Lythia  Springs  Reservoir  which  would  increase  its 
capacity  to  150  mg  and  increase  the  pumping  capacity  of  the  Dry  Brook  Well.  No 
other  new  sources  of  water  supply  have  been  identified  to  date. 


SUPPLY  TYPE: 


Groundwater 
90.3% 


Surface  Water 
9.7%/ 


DEMAND  TYPE 


Miscellaneous 
14% 


Commercial 

2.3% 


Total  water  consumption  in  South  Hadley  Fire  District  No.  2  was  187,482,000 
gallons  in  1981.     Water  customers  are  billed  three  times  a  year  at  a  uniform 
block  rate  of  $.70  per  100  cubic  feet. 
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South  Hadley  (cont.) 

Supply  and  Demand  Summary  and  Projections 
South  Hadley  -  Fire  District  No.  2 


Year 

|  Total 
Papulation 

%  Pop. 
Served 
in  Dist. 

f   CI    Vw-o  pi  Ld 

Coosump. 
Igpcdl 

MVc.Udj 

Demand 
Imgd) 

ruciA.  Lkay 

Demand 
Imgdl 

iinn/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

I  16,399 

I 

100% 
5,319* 

95.9 

.51 

1.02 

2.0 

1.65 

n.a. 

n.a. 

1990 

i  17,754 

100% 
5,726* 

95.9 

.55 

1.10 

2.0 

1.65 

n.a. 

n.a. 

2000 

18,744 

100% 
6,023* 

95.9 

.58 

1.16 

2.0 

1.65 

n.a. 

n.a. 

♦Service  population  includes  approximately  400  Granby  residents  and  about  30% 
of  South  Hadley' s  total  population. 


Adequacy  of  Supply 

Fire  District  No.  2  presently  has  a  surplus  of  .63  mgd  and  a  projected 
surplus  of  .49  mgd  by  the  year  2000.     District  No.  2  has  a  1.65  mgd  safe  yield 
which  is  sufficient  to  meet  both  present  and  future  average  day  and  maximum  day 
demand  levels. 

Drought  Management  Plan 

Fire  District  No.  2  has  not  experienced  severe  water  shortages  over  the  past 
30  years.  Consequently,  the  District  has  not  yet  put  any  drought  management  pro- 
cedures into  place.  Fire  District  No.  2  does  plan  to  institute  watershed  manage- 
ment practices  if  drought  conditions  necessitate  this  step  in  the  future. 

Quality  of  Supply/Treatment 

Fire  District  No.  2  has  water  supply  sources  which  are  of  good  quality. 
Surface  water  supplies  are    treated   by  slow  sand  filtration  and  chlorinationo 
Groundwater  supplies  are  chlorinated,  but  only  during  the  Connecticut  River's 
high  flood  stage. 

Protective  Measures 

Fire  District  No.  2  protects  its  watershed  land  by  land  acquisition  and 
zoning  provisions. 

Intermunicipal  Connections 

Fire  District  No.  2  supplies  some  water  to  Granby  residents  who  live  along 
Route  116.     Fire  District  No.  2  also  has  emergency  water  connections  to  Fire 
District  No.  1  at  East  Street,  Cypress  Drive,  Parkview  Drive,  College  Street 
and  Ferry  Street. 
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South  Hadley  (cont.) 


Future  Needs 

Fire  District  No.  2  plans  to  increase  its  pumping  capacity  at  the  Dry 
Brook  Well  and  expand  the  size  of  the  Lythia  Springs  Reservoir  as  future  water 
needs  increase  the  demands  put  upon  the  current  system. 


2.5 


WATER  SUPPLY  and  DEMAND  PROJECTIONS 

Town  of  South  Hadley  -  Fire  District  No.  2 
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SOUTHAMPTON 


Description 

Southampton  is  a  small,  farming  community  and  residential  suburb  to  the 
Cities  of  Holyoke,  Northampton  and  Westfield.     The  Town  encompasses  28.9  square 
miles  of  which  56%  is  undeveloped;   18%  is  recreational  or  occupied  by  water 
bodies;  13%  is  agricultural;  11%  is  residential;  and  2%  is  commercial,  indus- 
trial or  governmental/institutional.     The  Town's  population  was  4,137  in  1980 
and  is  expected  to  increase  39%  to  5,740  by  the  year  2000. 

Sources  of  Supply 

Southampton's  public  water  supply  system  serves  40%  of  the  Town's  popula- 
tion and  is  owned  and  operated  by  the  Southampton  Water  Department.    The  remain- 
ing 60%  of  the  Town's  population  is  served  by  individual  on-site  wells.  The 
Southampton  Water  Department  uses  the  following  water  sources : 

Name  Location  Capacity  Safe  Yield 

Manhan  Reservoir  Off  Fomer  Road,  n.a.  .11  mgd 


Southampton's  main  water  source  is  Holyoke' s  Manhan  Reservoir  from  which 
the  Town  is  entitled  to  receive  125  gpcd  (gallons  per  capita  per  day)  up  to  a 
maximum  volume  of  600,000  gallons  per  day  free  of  charge.     These  computations 
were  established  under  terms  of  an  agreement  signed  when  the  Reservoir  was  first 
constructed  to  serve  the  Holyoke  Water  System.     Presently,  Southampton  is  only 
drawing  about  .108  mgd  (65  gpcd)  partly  due  to  inadequacies  in  the  Town's  own 
water  distribution  system.    The  College  Highway  Well  is  used  as  a  backup  supply 
during  peak  demand  periods.     The  College  Highway  Well  has  an  actual  safe  yield 
of  .72  mgd  but  is  limited  to  .36  mgd  due  to  its  restricted  pumping  capacity. 
Presently,  the  well  is  pumping  about  4,185  gallons  per  day.     Southampton  also 
owns  an  additional  well  located  in  the  Hampton  Ponds  area.     This  well  has  an 
estimated  yield  of  .5  mgd  and  can  be  brought  on  line  if  needed. 


Southampton 


College  Highway  Well 
(gravel  packed) 


College  Highway  North 
of  Glendale  Road, 
Southampton 


n.a. 


.36  mgd 


SUPPLY  TYPE: 


DEMAND  TYPE 
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Southampton   (cont . ) 


Demand 

Total  water  consumption  for  the  Town's  public  supply  system  was  41,293,902 
gallons  in  1981.     Water  customers  are  billed  semi-annually  at  a  flat  rate  of  $34, 

Supply  and  Demand  Summary  and  Projections 


Year 

i 
1 

Populatton 

! 

%  Pop. 
Served 

Per  Capita 
ConsLmp. 
IgpcdJ 

Ave.Day 
Demand 
Imgd) 

Max. Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

4,137 

40% 
1655 

68.4 

.113 

.140 

1.24 

.47 

350 

n.a. 

1990 

i  5,106 

40% 
2042 

68.4 

.140 

.174 

1.24 

.47 

n.a. 

n.a. 

2000 

i  5,740 

40% 
2296 

68.4 

.157 

.195 

1.24 

.47 

n.a. 

n.a. 

Adequacy  of  Supply 

Southampton  is  dependent  upon  the  City  of  Holyoke  as  its  principal  source 
of  water.    Fortunately,  Holyoke' s  system  has  a  projected  supply  surplus  of  nearly 
3.73  mgd  in  the  year  2000,  thus,  water  supplies  made  available  to  Southampton 
should  remain  adequate  for  some  time.     However,  an  inadequate  water  distribution 
system  causes  pressure  problems  during  peak  demand  periods.     In  addition,  the 
Hampton  Ponds  area  of  Town  is  now  served  by  on-site  water  and  septic  systems  which 
may  experience  water  pollution  problems  in  the  near  future  due  to  very  small  lot 
sizes  and  the  close  proximity  of  the  septic  systems'   leaching  fields. 

WATER  SUPPLY  and  DEMAND  PROJECTIONS 

Town  of  Southampton 
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Southampton  (cont.) 


Drought  Management  Plan 

Outdoor  water-use  bans  were  imposed  during  July  and  August  of  1980  in  order 
to  reduce  demand  placed  on  the  system  during  a  prolonged  period  of  drought.  The 
Town  also  plans  to  begin  leak  detection  studies  in  the  near  future.  Water  rates 
were  increased  in  1982  which  may  help  to  foster  conservation. 

Quality  of  Supply/Treatment 

Water  supplied  by  the  Southampton  Water  Department  is  of  good  quality. 
The  Town  chlorinates  the  Manhan  Reservoir  supply.     Lack  of  adequate  distance 
between  septic  systems  and  on-site  wells  in  the  Hampton  Ponds  area  may  cause  a 
potential  water  quality  problem  in  the  future. 

Protective  Measures 

Southampton  owns  approximately  7  acres  of  land  surrounding  both  the  College 
Highway  Well  and  the  Hampton  Ponds  Well. 

Intermunicipal  Connections 

Southampton  has  a  permanent  supply  connection  to  the  Holyoke  water  system 
located  in  Westfield  near  Russelville  Road.    An  emergency  connection  to  the 
Easthampton  system  exists  on  College  Highway  (Route  10)  at  the  Eas thampton/ 
Southampton  line  via  fire  hydrant  hookups. 

Future  Needs 

Southampton  needs  to  reconstruct  the  distribution  main  that  connects  the 
Town  to  the  main  Manhan  Reservoir  transmission  line.    A  new  storage  tank  also 
needs  to  be  constructed  to  provide  adequate  water  pressure  to  Southampton  Water 
Department  consumers  during  periods  of  peak  demand. 
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SQUTHWICK 


Description 

Southwick  is  a  rural,  residential  community  located  southwest  of  Spring- 
field.    Due  to  the  Town's  proximity  to  surrounding  employment  centers,  Southwick 
is  one  of  the  fastest  growing  suburbs  in  the  Pioneer  Valley  Region.     The  Town's 
31.8  square  miles  contain  the  following  land  uses:     69%  undeveloped  or  unclassi- 
fied;  14%  residential;  8%  recreational;  5%  industrial/commercial  and  municipal/ 
institutional;  and  4%  agricultural  or  occupied  by  water  bodies.     The  Town's 
population  was  7,382  in  1980  and  is  expected  to  increase  36%  to  10,037  by  the 
year  2000. 

Sources  of  Supply 

Southwick  developed  its  own  public  water  supply  in  1978.     Prior  to  this, 
the  Town  purchased  water  from  the  Springfield  Regional  System.     Southwick 's 
public  water  system  serves  50%  of  the  Town's  population  and  uses  the  following 
water  sources : 

Type  Location  Capacity  Safe  Yield 

Southwick  Well  #1  Great  Brook  Aquifer  n.a.  .72  mgd 

(gravel-packed)  off  Feeding  Hills  Road 

The  safe  yield  of  Southwick  Well  #1  is  based  on  the  pumping  capacity  of 
the  well  and  the  distribution  system.     The  Great  Brook  Aquifer  has  high  poten- 
tial for  the  future  development  of  additional  municipal  wells.  Southwick 
presently  has  plans  to  develop  one  new  well  in  this  vicinity. 

Connections  to  the  Springfield  Regional  System  are  still  in  place  and  may 
be  used  as  a  future  potential  supply  source  or  an  emergency  water  source,  if 
needed. 

The  remaining  50%  of  Southwick 's  population  rely  on  individual  on-site 
wells  for  their  water  needs. 


SUPPLY  TYPE:  DEMAND  TYPE 
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Southwick  (cont.) 
Demand 

Total  water  consumption  figures  for  the  Town  of  Southwick  are  not  available. 
Southwick  residents  who  are  connected  to  the  Town's  public  water  system  are 
billed  two  times  a  year  at  a  uniform  block  rate  of  $1.00  per  1,000  gallons. 

Supply  and  Demand  Summary  and  Projections 
Town  of  Southwick 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
Igpcdl 

Ave.Day 
Demand 
(mgdl 

Max.  Day 
Demand 
(mgd) 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

7,382 

50% 
3,691 

97.5 

** 

.360 

** 
.800 

2.2 

.720 

n.a. 

n.a. 

1990 

9,046 

60% 
5,428 

97.5 

.529 

1.163 

2.2 

.72 

n.a. 

n.a. 

2000 

10,037 

60% 
6,022 

97.5 

.587 

1.291 

2.2 

.72 

n.a. 

n.a. 

**  Estimates  based  on  Municipal  Water  Resources  Management  Plan. 


Adequacy  of  Supply 

Southwick' s  1980  safe  yield  of  .72  mgd  is  not  sufficient  to  meet  the  Town's 
maximum  day  demand  of  .80  mgd,  thus  resulting  in  a  .08  mgd  deficit.     Southwick' s 
safe  yield  must  meet  maximum  day  demand  because  the  Town  depends  solely  upon 
groundwater  resources.     Southwick  is  planning  a  new  well  in  the  Great  Brook 
aquifer  to  augment  the  Town's  supply  and  resolve  this  problem.     However,  if  a 
new  well  is  not  developed,  Southwick 's  projected  supply  deficit  is  expected  to 
increase  to  .57  mgd  by  the  year  2000  attributed  to  a  32%  increase  in  population 
over  1980  levels. 

Drought  Management 

Presently,  Southwick  institutes  an  odd-even  sprinkler  use  program  and  water 
bans  when  drought  conditions  dictate  the  need  for  water  conservation. 

Quality  of  Supply /Treatment 

The  Town  has  experienced  slightly  elevated  sodium  levels,  possibly  caused 
by  drainage  from  an  uncovered  salt  storage  site. 

The  Town  does  not  treat  its  public  water  supply. 

Protective  Measures 

Southwick  has  zoned  portions  of  the  Great  Brook  Aquifer  by  designating  500 
feet  on  either  side  of  Great  Brook  as  agriculture  and  conservation  land.  The 
Town  is  also  contemplating  development  of  an  aquifer  protection  plan. 
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Southwick  (cont.) 

Intermunicipal  Connections 

Potential  emergency  connections  to  the  City  of  Westfield's  water  system 
exist  at  North  Longyard  Road,  College  Highway  and  Tannery  Road  at  the  Westfield/ 
Southwick  line.     Connections  to  the  Springfield  Regional  System  at  College  High- 
way and  North  Longyard  Road  are  still  in  place  and  may  be  used  during  future 
water  emergencies. 

Future  Needs 

Southwick  needs  to  complete  construction  of  new  transmission  lines  and 
develop  a  new  well  and  storage  tank  to  keep  pace  with  the  growth  of  the  Town 
and  demand  placed  upon  the  Town's  municipal  water  system. 
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SPRINGFIELD 


Description 

Springfield  is  the  largest  central  city  found  in  Western  Massachusetts. 
It  is  the  largest  employer,  providing  about  44%  of  the  Region's  total  employ- 
ment „     The  City  has  a  revitalizing  downtown  area  and  a  diversified  economy. 
The  City's  33  square  miles  contain  the  following  land  uses:     45%  is  residen- 
tial; 23%  is  commercial,  industrial  or  governmental/institutional;  and  32%  is 
vacant,  recreational,  agricultural  or  is  occupied  by  water  bodies.     The  City's 
population  was  152,319  in  1980  and  is  projected  to  increase  by  1%  to  154,002 
by  the  year  2000. 

Sources  of  Supply 

The  Springfield  Water  Department  owns  and  operates  the  Springfield  Regional 
Water  Supply  System  which  serves  100%  of  Springfield's  population  as  well  as  98% 
of  Agawam's  population;  99%  of  Longmeadow's  population;  and  97%  of  East  Long- 
meadow's  population.     The  Springfield  Regional  System  is  supplied  by  the  follow- 
ing sources: 


Name 

Cobble  Mountain  Reservoir 

Borden  Brook  Reservoir 
Littleville  Reservoir 


Location  Capacity 

Blandford,  Granville  22,829  mg 
and  Russell 

Blandford  and  Granville    2,500  mg 

Chester  Near  3,080  mg 

Huntington  Line 


Safe  Yield 


Combined 
35  mgd 


30  mgd 


Demand  on  the  Springfield  System  does  not  require  the  use  of  the  Little- 
ville Reservoir  at  the  present  time.     Transmission  lines  are  in  place,  and  the 
Littleville  Reservoir  can  be  immediately  put  into  service  when  needed.     The  Lud- 
low Reservoir  located  in  Ludlow  is  owned  and  operated  by  the  City  of  Springfield 
and  is  connected  to  the  Springfield  Regional  System.     Currently,  however,  it 
only  serves  the  Town  of  Ludlow's  water  needs.     The  Ludlow  Reservoir  has  a  storage 
capacity  of  2  billion  gallons,  a  safe  yield  of  5.6  mgd  and  is  a  back-up  supply 
for  the  Springfield  Regional  System. 

The  following  charts  illustrate  water  supply  and  demand  characteristics 
for  Springfield  only. 

SUPPLY  TYPE:  DEMAND  TYPE 
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Commercial 


Springfield  (cont . ) 


The  following  charts  illustrate  supply  and  demand  characteristics  for  all 
four  communities  served  by  the  Springfield  Regional  System. 


SUPPLY  TYPE: 


Groundwater 
1% 


Surface  Water 
99% 


DEMAND  TYPE 

Agricultural 

0.3% 


Miscellaneous 
19.1% 


Residential 
43.3% 


Commercial 

7.9%/ 


Demand 

The  Springfield  Regional  System  includes  Springfield,  East  Longmeadow,  Long- 
meadow  and  Agawam.     Total  consumption  for  the  regional  system  was  12,800,143,880 
gallons  in  1981.     The  City  of  Springfield's  total  water  consumption  was 
10,594,500,000  gallons  in  1981. 


Supply  and  Demand  Summary  and  Projections 
Springfield  Regional  System 


Year 

I 

Population 

%  Pop. 
Served 

Per  Capita 
ConsuTjp. 
Igpcdl 

Ave.Day 
Demand 
Imgdl 

Max. Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

152,319 

100% 
206,720  * 

170 

* 

35.14 

* 

72.3 

2.06 

65 

43,107 

43,000+ 

1990 

,152,929 

100%  i 

,221,616 

170 

37.67* 

77.61* 

2.06 

65 

n.a. 

n.a. 

2000 

1 

154,002 

100%  jt 
228,731; 

170 

38.88* 

80.10* 

2.06 

65 

n.a. 

n.a. 

*Includes  water  supplied  to  Agawam,  East  Longmeadow,  Longmeadow  as  well  as  the 
City  of  Springfield. 

Springfield  water  consumers  are  billed  semi-annually  on  a  declining  block 
scale  of: 


$.50  per  100  cubic  feet  for  first  10,000  cubic  feet 
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Springfield  (cont.) 


$.44  per  100  cubic  feet  for  next  110,000  cubic  feet 
.22  per  100  cubic  feet  for  over  120,000  cubic  feet 

Agawam,  Longmeadow  and  East  Longmeadow  are  charged  $507  per  million  gallons 
of  water  consumed.  Billing  procedures  for  Towns  connected  to  the  system  are  ex- 
plained under  the  respective  community  profiles  found  elsewhere  in  this  report. 

Adequacy  of  Supply 

The  Springfield  Regional  System,  using  only  the  Cobble  Mountain  and  Borden 
Brook  Reservoirs,  is  certainly  sufficient  to  meet  the  system's  total  demand  re- 
quirements.   Although  the  present  maximum  day  demand  level  has  exceeded  the  safe 
yield  of  the  total  system  by  7.3  mgd,  and  the  safe  yield  of  the  Cobble  Mountain/ 
Borden  Brook  system  by  37.3  mgd,  the  system  has  not  been  severely  strained  and 
the  Littleville  Reservoir  has  not  been  tapped.     Projected  average  day  demand 
levels  are  well  within  the  capacity  of  the  system.     Projected  maximum  day  demand 
levels  exceed  the  safe  yield  by  15  mgd,  but  this  should  not  cause  serious  prob- 


lems 

except  during  periods  of  prolonged  peak 

demand  or  drought  conditions. 
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Springfield  (cont.) 


Drought  Management  Plans 

Normal  drought  procedures  in  Springfield  include  watershed  management, 
water  conservation  education,  outdoor  water-use  restrictions  and  some  industrial 
recycling.     In  addition,  the  City  can  bring  the  Littleville  and  Ludlow  Reservoirs 
into  service  during  periods  of  prolonged  drought. 

Quality  of  Supply/Treatment 

The  water  supplied  to  the  Springfield  Regional  System  is  generally  of  good 
quality.     However,  the  acidity  of  the  reservoirs  has  increased  due  to  acid  pre- 
cipitation.   The  Springfield  Water  Department  is  treating  its  reservoirs  with 
caustic  soda  to  raise  the  ph  and  offset  the  acidity.     Normal  water  treatment 
practices  include  coagulation,  filtration  and  chlorination. 

Protective  Measures 

The  City  of  Springfield  owns  14,000  acres  of  watershed  land  and  is  currently 
installing  fencing  around  the  reservoirs  in  the  system. 

Intermunicipal  Connections 

Springfield  has  permanent  connections  with  the  communities  of  Westfield, 
Agawam,  Longmeadow,  East  Longmeadow  and  Ludlow  as  well  as  emergency  connections 
to  West  Springfield,  Southwick,  Wilbraham  and  Chicopee.     Specific  connection 
locations  are  discussed  in  the  sections  of  this  report  dealing  with  the  respec- 
tive communities. 

Future  Needs 

Springfield  plans  to  fence  about  46h  square  miles  of  watershed  land  which 
surrounds  its  reservoirs.    The  City  is  presently  fencing  the  most  problematic 
areas  as  funds  are  made  available  to  the  Springfield  Water  Department. 
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TOLLAND 


Description 

Tolland  is  a  rural,  residential  community  with  a  mixture  of  forestry  and 
agricultural  production,  as  well  as  a  growing  seasonal  resort  population. 
The  Town  encompasses  32.8  square  miles  of  which  46%  is  undeveloped;  52%  is 
recreational,  agricultural  or  occupied  by  water  bodies;  2%  is  residential;  and 
1%  is  commercial  or  governmental/institutional.     The  Town's  population  was  235 
in  1980  and  is  expected  to  increase  by  75%  to  410  by  the  year  2000. 

Sources  of  Supply 

Tolland  does  not  have  a  central  water  supply  system.    All  of  the  Town's 
population  is  served  by  individual  on-site  wells.    There  are  no  additional 
known  sources  of  supply  potentially  available  to  the  Town.    The  Town  has  no 
plans  to  develop  a  central  supply  system. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Water  consumption  data  is  not  available  for  the  Town  of  Tolland. 
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Tolland  (cont.) 


Supply  and  Demand  Summary  and  Projections 
Town  of  Tolland 


Year 

Population 

%  Pop- 
Served 

Per  Capita 
Consump. 
(gpcd) 

Ave.Day 
Demand 
[mgdl 

Max.  Day 
Demand 
Imgd] 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

235 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

0 

1990 

341 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

0 

2000 

410 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

0 

Adequacy  of  Supply 

Groundwater  resources  have,  to  date,  been  adequate  to  meet  the  needs  of 
individual,  private  wells  located  within  the  Town. 

Drought  Management  Plans 

Tolland  does  not  have  formal  drought  management  procedures  in  place.  Resi- 
dents are  responsible  for  maintaining  their  own  water  supply  during  drought 
conditions. 

Quality  of  Supply/Treatment 

Groundwater  resources  are  of  good  quality  in  Tolland  and  no  water  quality 
problems  have  been  experienced  to  date. 

Protective  Measures 

Tolland  does  not  presently  have  groundwater  protection  measures  in  place. 
Intermunicipal  Connections 

There  are  no  known  or  potential  connections  to  water  supply  distribution 
systems  in  communities  surrounding  Tolland. 

Future  Needs 

Tolland  does  not  plan  to  develop  a  central  water  supply  system.     The  Town 
does  not  anticipate  any  significant  change  in  the  Town's  water  supply  needs 
during  the  foreseeable  future. 
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WALES 


Description 

Wales  is  a  rural,  residential  and  farming  community,  as  well  as  a  summer 
resort  community.     The  Town's  expanding  resort  population  is  attracted  by  Lake 
George,  a  large  natural  water  body.     The  Town's  15.9  square  miles  contains  the 
following  land  uses:     53%  is  undeveloped;  35%  is  recreational;  7%  is  residential; 
3%  is  commercial,  industrial  or  municipal/institutional;  and  2%  is  agricultural 
or  is  occupied  by  water  bodies.    The  Town's  population  was  1,177  in  1980  and  is 
expected  to  increase  by  41%  to  1,671  by  the  year  2000. 

Sources  of  Supply 

There  is  no  public  water  supply  system  in  Wales.     All  of  the  Town's  resi- 
dents are  served  by  individual  on-site  wells.     There  is  one  private  community 
well  that  supplies  the  residents  of  Lakeside  Village  Mobile  Home  Park. 

Presently,  there  are  no  known  or  potential  sources  of  water  supply  lo- 
cated in  Wales.     The  Town  does  not  have  plans  to  develop  a  central  water  supply 
system. 


SUPPLY  TYPE:  DEMAND  TYPE 


Supply  and  Demand  Summary  and  Projections 
Town  of  Wales 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consume, 
(gpcdl 

Ave.Day 
Demand 
Imgdl 

Max.  Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

1177 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

0 

1990 

1405 

0 

n.a. 

n.a. 

n.a. 

n.a. 

0 

0 

0 

2000 

1671 

0 

n.a. 

n.a. 

n.a. 

n.a, 

0 

0 

0 

Wales  (cont.) 


Adequacy  of  Supply 

Some  shallow  wells  in  Wales  do  go  dry  during  prolonged  periods  of  drought. 
However,  shallow  wells  are  preferred  over  deep  wells  because  of  high  iron  levels 
found  in  water  pumped  from  greater  depths.     Overall,  groundwater  resources  are 
sufficient  to  supply  the  Town's  water  needs,  and  the  Town  does  not  have  any  plans  to 
develop  a  public  water  supply  system. 

Drought  Management  Plans 

Wales  does  not  have  nor  does  it  plan  to  have  drought  management  plans  in  the 
foreseeable  future. 

Quality  of  Supply/Treatment 

A  number  of  Lake  George  area  residents,  who  have  deep  wells,  have  experi- 
enced problems  with  high  iron  levels  in  their  water.     In  addition,  some  Town 
residents  have  also  experienced  elevated  sodium  levels  in  their  well  water 
probably  due  to  roadsalting.     Similarly,  pollution  from  septic  systems  surround- 
ing Lake  George  pose  a  threat  to  the  future  quality  of  water  pumped  from  lake- 
side wells. 

Protective  Measures 

At  present,  Wales  has  no  water  supply  protective  measures  in  place. 

Intermunicipal  Connections 

There  are  currently  no  intermunicipal  water  connections  in  the  Town  of 
Wales  nor  are  there  potential  connections  to  water  systems  in  any  of  the  com- 
munities surrounding  it. 

Future  Needs 

Future  needs  for  the  Town  of  Wales  include  a  community  well  and/or  a  com- 
munity septic  disposal  system,  particularly  to  serve  the  Lake  George  area. 
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WARE 


Description 

Ware  is  an  older,  residential  and  industrial  community  with  the  Quabbin 
Reservoir  partially  located  in  the  northwestern  section  of  the  Town.     The  Town 
has  a  diversified  manufacturing  base  which  has  substantially  declined  in  recent 
years.     Today,  the  major  employers  located  in  Ware  include  textile  and  paper 
industries.     Ware  encompasses  39.8  square  miles  of  which:     48%  is  undeveloped; 
38%  is  recreational,  agricultural  or  is  occupied  by  water  bodies;  11%  is  resi- 
dential; and  3%  is  industrial,  commercial  or  governmental/institutional.  The 
Town's  population  was  8,953  in  1980  and  is  expected  to  increase  11%  to  9,939  by 
the  year  2000. 

Sources  of  Supply 

The  Town  of  Ware's  public  water  supply  system  is  owned  and  operated  by  the 
Ware  Water  Department  and  serves  94%  of  the  population.     The  remaining  6%  is 
served  by  individual  on-site  wells.     The  Ware  Water  Department  uses  the  follow- 
ing water  sources: 

Name  Location  Capacity  Safe  Yield 

Barnes  Street  Wellfield         Barnes  Street,  Ware         not  applicable  1.24 
(4  wells) 

Ware  has  purchased  30  acres  of  land  in  the  Dismal  Swamp  area  which  has 
future  potential  for  groundwater  development.    A  potential  yield  of  1  mgd  is 
expected  for  one  well  developed  in  this  area. 

SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Ware's  total  water  consumption  from  consumers  tied  to  the  Town's  system 
was  355,049,000  gallons  in  1981.     Water  customers  are  billed  quarterly  at  a 
declining  block  scale  as  follows: 

$1.00  per  100  cubic  feet  for  first  1,000  cubic  feet 
.75  per  100  cubic  feet  after  1,000  cubic  feet 
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Ware  (cont.) 


Supply  and  Demand  Summary  and  Projections 
Town  of  Ware 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
laDcd  1 

Ave.Day 
Demand 
(mgd) 

Max. Day 
Demand 
[mad  1 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

8,953 

(8416) 
94 

116 

.976 

1.40 

1.43 

1.24 

2336 

2336 

1990 

9,600 

100 

116 

1.114 

1.59 

1.43 

2.24 

2000 

9,939 

100 

116 

1.153 

1.65 

1.43 

2.24 

Adequacy  of  Supply 

The  safe  yield  of  Ware's  public  water  system  is  sufficient  to  meet  the 
Town's  present  average  day  demand.     However,  maximum  day  demand  exceeds  the 
safe  yield  by  .16  mgd  which  could  cause  problems  during  extended  periods  of 
drought  or  peak  demand.     In  addition,  Ware  has  no  back-up  water  supply  that 
could  be  used  if  an  equipment  failure  should  occur.     The  Town  has  purchased 
30  acres  of  land  in  Dismal  Swamp  which  has  been  approved  as  a  well  site  and 
has  a  potential  yield  of  1.0  mgd.    The  well  is  expected  to  be  developed  in  the 
near  future,  but  development  has  so  far  been  restricted  by  severe  financial  con- 
straints.    If  the  new  well  is  brought  on  line,  Ware  should  have  a  supply  surplus 
of  .59  mgd  in  the  year  2000. 

Drought  Management  Plans 

Ware's  normal  drought  management  procedures  include:     universal  metering, 
preventative  maintenance  and  selected  water-use  bans,  if  needed.     The  Town  also 
has  plans  to  implement  rate  structure  changes ,  leak  detection  studies  and  in- 
centives for  the  installation  and  use  of  water-saving  devices. 

Quality  of  Supply/Treatment 

Groundwater  resources  in  Ware  are  of  good  quality.     The  Town  treats  its 
water  supply  with  caustic  soda  to  control  pipe  corrosion.     No  water  quality 
problems  have  been  experienced  in  Ware  nor  are  any  anticipated  in  the  future. 

Protective  Measures 

The  Town  has  purchased  land  surrounding  its  Barnes  Street  Wellfield.  The 
Town  also  practices  watershed  management  in  aquifer  recharge  areas  and  enforces 
public  access  restrictions. 
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Ware  (cont. ) 

WATER  SUPPLY  and  DEMAND  PROJECTIONS 


Safe  Yield 


Maximum  Day  Demand 


Average  Day  Demand 


1980  1990  2000 

YEAR 


Intermunicipal  Connections 

There  are  no  known  or  potential  connections  to  surrounding  municipal 
water  supply  systems  which  could  be  utilized  by  the  Town  in  the  event  of  a 
water  emergency. 

Future  Needs 

Ware  needs  to  develop  a  new  well  in  Dismal  Swamp  area  in  order  to  pre- 
vent future  water  supply  deficits.     The  Town  should  also  continue  with  major 
renovations  to  the  Town's  antiquated  water  distribution  system. 
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WEST  SPRINGFIELD 


Description 

West  Springfield  is  a  residential,  commercial  and  industrial  suburb  of 
Springfield,  and  is  the  fourth  largest  employment  center  in  the  region.     The  town 
covers  an  area  of  17.5  square  miles  and  contains  the  following  land  uses:  31% 
residential  and  commercial,  3%  industrial  and  66%  recreation,  agricultural,  water 
or  vacant.    Major  water  users  include  numerous  large  industries.     The  town's  1980 
population  was  27,042,  with  a  moderate  expected  increase  to  29,583  by  the  year 
2000. 

Sources  of  Supply 

West  Springfield's  public  water  system  serves  100%  of  the  town's  population 
and  is  operated  by  the  West  Springfield  Water  Department.  The  following  sources 
are  used: 

Name  Location  Capacity        Safe  Yield 

Bear  Hole  Reservoir  Western  W.  Springfield      60  mg     1.25-1.50  mgd 

Southwick  Well  #1  gravel-developed    Great  Brook  Aquifer,  —  2  mgd 

Southwick 

Southwick  Well  #2  gravel-developed        "          "            "  —  1  mgd 

Southwick  Well  #3  gravel-packed              "          "            "  —  1.5  mgd 

Southwick  Well  #4  gravel-developed        "          "            "  —  3  mgd 

Potential  sources  of  supply  include  additional  wells  in  the  Southwick 
wellf ield. 

The  total  safe  yield  from  the  West  Springfield  system  is  currently  7.5  mgd; 
however,  a  16"  transmission  line  from  the  wellf ield    in  Southwick  limits  actual 
capacity  to  6.5  mgd . 


SUPPLY  TYPE:  DEMAND  TYPE 
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Demand 


West  Springfield's  total  water  consumption  in  1981  was  1,412,492,800 
gallons . 

Water  rates  are  billed  four  times  a  year  and  use  a  declining  block  scale: 

$4.00  per  1000  cubic  foot  for  first  10,000  cubic  foot 
3.50  per  1000  cubic  foot  for  next  40,000  cubic  foot 
3.00  per  1000  cubic  foot  over  50,000  cubic  foot. 


Supply  and  Demand  Summary  and  Projections 


Year 

Fbpulatkxt 

%  Pop. 
Served 

Per  Capita 
Consump. 
(gpcd) 

Ave.Day 
Demand 
Imgd) 

Max.  Day 
Demand 
Imgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

27,042 

100 

143 

3.870 

7.157 

1.85 

6.5 

7742 

7742 

1990 

28,772 

100 

143 

4.114 

7.61 

1.85 

7.5 

2000 

29,583 

100 

143 

4.230 

7.83 

1.85 

7.5 

Adequacy  of  Supply 

West  Springfield's  1980  safe  yield  of  6.5  mgd  is  not  sufficient  to  meet  the 
town's  maximum-day  demand  of  7.15  mgd,  resulting  in  a  deficit  of  .65  mgd.  West 
Springfield's  safe  yield  should  meet  maximum-day  demand  because  the  town  depends 
primarily  on  groundwater  sources.     The  town's  Bear  Hole  Reservoir  provides 
storage  capacity  to  meet  maximum  demands  over  a  limited  time  period.  West 
Springfield's  existing  wells  in  Southwick  have  capacity  to  meet  existing  maximum 
demands,  if  transmission  line  improvements  are  made.     These  improvements,  as  well 
as  the  development  of  new  wells  in  Southwick,  are  planned  in  order  to  meet  future 
needs . 
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WATER  SUPPLY  and  DEMAND  PROJECTIONS 


CO 

^12 


£  9 


DC 
LU 

I6 


Maximum  Day  Demand 

— aaaaaaaatatiitiiililH 


Safe  V7e/d 


Average  Day  Demand 


3  — 


1980  1990  2000 

YEAR 

Drought  Management  Plans 

West  Springfield's  normal  procedure  in  times  of  drought  is  to  combine  public 
education  on  water  conservation  with  outdoor  use  restrictions   (on  alternate  days) . 

Future  drought  management  plans  include  augmenting  supply  by  developing  new 
wells  and  additional  pipelines  from  the  wellfield;  instituting  bans  on  non-essen- 
tial uses;  and  a  possible  rate  increase   (under  study) . 

Quality  of  Supply/Treatment 

Chloride  levels  in  West  Springfield's  reservoir  and  wells  are  rising  slowly. 
The  Massachusetts  Turnpike  and  public  streets  are  possible  sources  of  salt  conta- 
mination for  Bear  Hill  Reservoir.     In  addition,  Water  Department  personnel  recently 
discovered  two  punctured  55-gallon  drums  of  chemicals  in  the  reservoir  watershed. 

The  surface  supply  is  treated  by  slow  sand  filtration  and  chlorination . 
Protection  Measures 

The  Water  Department  is  requesting  reduced  use  of  roadsalt  by  the  Massachusetts 
Turnpike  Authority  and  the  Municipal  Highway  Department  in  the  vicinity  of  the 
reservoir . 
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Protection  Measures  Cont. 


The  Water  Department  is  also  planning  to  limit  vehicular  access  to  the  res- 
ervoir watershed  by  fencing  off  access  roads. 

The  Department  feels  that  Southwick  should  install  a  sewerage  system  to  prevent 
contamination  of  the  Great  Brook  Aquifer. 

Intermunicipal  Connections 

Several  emergency  connections  are  maintained  between  West  Springfield  and  the 
Springfield  and  Holyoke  Systems.     The  Springfield  connections  can  only  be  used  to 
obtain  water,  while  the  Holyoke  connections  allow  for  flow  in  both  directions. 

Future  Needs 

Needs  include  an  additional  pipeline  from  the  Southwick  wellfield  to  the  town 
and    further  development  of  proposed  wells  in  Southwick  when  the  pipeline  is 
available. 
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WESTFIELD 


Description 

The  City  of  Westfield  is  a  large  and  growing  residential  and  manufacturing 
community.     The  City  is  one  of  the  Region's  commercial  and  industrial  centers 
with  an  economic  base  slightly  smaller  than  the  three  core  Cities  of  Springfield, 
Chicopee  and  Holyoke.     The  City's  47.5  square  miles  contain  the  following  land 
uses:     42%  is  undeveloped  land;  30%  is  residential,  commercial  or  governmental/ 
institutional;  22%  is  agricultural,  recreational  or  is  occupied  by  water  bodies; 
and  6%  is  industrial.     Westfield 's  population  was  36,465  in  1980  and  is  expected 
to  increase  by  30%  to  47,277  by  the  year  2000. 

Sources  of  Supply 

About  92%  of  Westfield' s  population  is  served  by  the  City's  public  water 
supply  system  which  is  operated  by  the  Westfield  Water  Department.     The  remain- 
ing 8%  of  the  population  is  served  by  individual  on-site  wells.     The  Westfield 
Water  Department  owns  and  operates  the  following  water  sources: 


Name 

Location 

Capacity 

Safe  Yield 

Well  #1  (gravel-developed) 

Holyoke  Road,  Westfield 

n.a. 

2 

mgd 

Well  #2  (gravel-developed) 

Union  Street,  Westfield 

n.  a. 

2 

mgd 

Well  #3  (gravel-developed) 

Shaker  Road,  Westfield 

n.a. 

2 

mgd 

Well  #4  (gravel-developed) 

Shaker  Road,  Westfield 

n.a. 

2 

mgd 

Well  #5  (gravel-packed) 

Northwest  Road 

n.a. 

.5 

mgd 

Well  #6  (gravel-packed) 

Northwest  Road 

n.a. 

.5 

mgd 

Well  #7  (gravel-developed) 

Owen  District  Road 

n.a. 

2 

mgd 

Well  #8  (gravel-developed) 

Owen  District  Road 

n.a. 

2 

mgd 

Granville-Winchell- 

Granville,  Southwick, 

630  mg 

2 

mgd 

Sackett  Reservoir  System 

Westfield 

The  Granville  Reservoir  System  is  presently  producing  a  safe  yield  of  2  mgd 
which  is  limited  due  to  pipeline  encrustations.     However,  with  transmission  line 
improvements,  the  Granville  Reservoir  System  could  potentially  increase  to  a 
safe  yield  of  3.6  mgd. 

Westfield  obtains  a  small  amount  of  water  from  the  Springfield  Regional 
System  via  an  aqueduct  that  formerly  supplied  the  Town  of  Southwick.     In  return, 
Westfield  supplies  water  to  a  small  number  of  households  in  Southwick. 

Westfield  also  owns  and  maintains  the  Montgomery  Reservoir  located  in  the 
Town  of  Montgomery  which  has  a  safe  yield  of  1.5  mgd.     This  reservoir  is  not 
presently  in  use  due  to  high  color  levels,  but  could  be  reactivated  in  the 
future  with  the  addition  of  a  filtration  system.     Other  future  potential  sources 
include  connections  to  the  Springfield  Regional  System  and  the  development  of  one 
or  more  additional  municipal  wells. 
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Westfield  (cont.) 


Demand 

Total  water  consumed  by  consumers  tied  to  the  Westfield  public  water  sys- 
tem totaled  2,238,141,000  gallons  in  1981. 

Residential  water  users  tied  to  the  City's  public  water  system  are  unmetered 
and  are  billed  at  an  annual  flat  rate  depending  on  the  type  of  water  usage.  Com- 
mercial and  industrial  consumers  are  metered  and  billed  on  a  declining  block 
scale  as  follows: 

$.34  per  100  cubic  feet  for  first  5,000  cubic  feet  per  quarter 
.28  per  100  cubic  feet  for  next  10,000  cubic  feet  per  quarter 
.22  per  100  cubic  feet  for  next  35,000  cubic  feet  per  quarter 
.13  per  100  cubic  feet  for  next  250,000  cubic  feet  per  quarter 
.13  per  100  cubic  feet  for  entire  quantity  used  if  total  is  over  300,000 
cubic  feet  per  quarter 

Supply  and  Demand  Summary  and  Projections 
City  of  Westfield 


Year 

Population 

%  Pop. 
Served 

Per  Capita 
Consump. 
Igpcdl 

Ave.Day 
Demand 
(mgdl 

Max.  Day 
Demand 
(mgdl 

MDD/ 

ADD 

Ratio 

Safe 
Yield 

Services 

Meters 

1980 

36,465 

33,540 
92% 

183 

6.14 

12.00 

1.96 

15 

1990 

42,886 

42,028 
98% 

183 

7.  69 

15.07 

1.96 

16.6 

2000 

47,277 

46,332 
98% 

183 

8.48 

16.62 

1.96 

16.6 
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Westfield  (cont.) 


Adequacy  of  Supply 

At  present,  Westfield 's  average  day  and  maximum  day  demand  remains  below 
the  safe   yield   of  the  system.     However,  present  supplies  will  not  be  adequate 
to  meet  the  anticipated  maximum  daily  demand  for  the  year.  2  0  00.  Be- 
cause Westfield  relies  on  groundwater  sources  (which  do  not  have  storage  capacity) 
for  a  major  proportion  of  its  water  supply,  maximum  day  demands  must  be  met  by 
the  system's  safe  yield.     Westfield' s  projected  2000  deficit  could  be  eliminated 
with  the  revitalization  of  two  existing  surface  reservoirs  or  the  development  of 
a  new  municipal  well.     Westfield' s  Granville  Reservoir  is  now  producing  a  safe 
yield  of  2  mgd,  but  with  transmission  line  improvements,  it  could  produce  more 
than  3.6  mgd.     Westfield 's  Montgomery  Reservoir  is  not  presently  in  use  due  to 
high  color  levels,  but  could  be  reactivated  with  proper  treatment  and  yield  about 
1.5  mgd.     Westfield  may  also  wish  to  consider  the  adoption  of  a  comprehensive 
drought  management  plan  which  incorporates  provision  for  water  conservation  on 
a  sustained  basis. 


1980  1990  2000 

YEAR 
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Westfield  (cont.) 


Drought  Management  Plans 

Westfield' s  normal  drought  management  procedures  include:     leak  detection; 
public  education  through  local  media  outlets;  odd/even  outdoor  watering  bans; 
or,  total  outdoor  water-use  bans,  if  necessary.     Proposed  future  drought  manage- 
ment plans  include  universal  metering  and  rate  structure  changes  or  increases. 

Quality  of  Supply/Treatment 

Westfield  generally  has  good  quality  water.     During  August  1982,  however, 
extensive  coliform  bacterial  contamination  was  discovered  throughout  the  system. 
The  City  pumped  high  levels  of  chlorine  into  Sackett  Reservoir  in  an  effort  to 
eliminate  the  problem,  while  ordering  City  residents  to  boil  drinking  water. 
A  high  color  level  in  the  abandoned  Montgomery  Reservoir  is  the  only  other  sig- 
nificant water  quality  problem  the  City  has  experienced. 

Westfield' s  dependence  on  groundwater  sources,  and  the  rapid  growth  of  in- 
dustrial and  residential  developments  adjacent  to  aquifer  recharge  areas  may 
cause  future  quality  problems  if  steps  are  not  taken  to  protect  the  City's 
supplies. 

Chlorination  of  surface  water  is  the  only  type  of  water  treatment  that 
Westfield 's  Water  Department  regularly  carries  out. 

Protective  Measures 

The  City  of  Westfield  owns  and  controls  3,500  acres  of  watershed  land  sur- 
rounding its  Granville  Reservoir;  2,000  acres  surrounding  its  Montgomery  Reservoir 
(not  presently  used) ;  and  a  caretaker  is  on  duty  at  both  sites  on  a  daily  basis. 

Westfield  recently  approved  plans  to  conduct  a  study  of  its  groundwater  re- 
sources to  determine  aquifer  and  recharge  area  boundaries,  potential  contaminants, 
and  appropriate  zoning  protections.     The  protection  of  water  supply  aquifers  and 
recharge  areas  is  essential  if  the  City  is  to  insure  it  can  provide  safe  drink- 
ing water  for  the  future. 

Intermunicipal  Connections 

Three  emergency  connections  located  in  the  southern  part  of  the  City  are 
maintained  between  the  Springfield  Aqueduct  and  the  City  of  Westfield 's  water 
system.     In  addition,  potential  emergency  connections  to  the  Town  of  Southwick's 
system  exist  at  College  Highway,  North  Longyard  Road  and  Tannery  Road  at  the 
Southwick/Westf ield  line. 

Future  Needs 

The  City's  future  needs  include:     construction  of  a  .5  mg  storage  tank  to 
replace  the  Sackett  Reservoir;  repair  or  replacement  of  the  transmission  line 
from  Winchell  Reservoir  to  Sackett  Reservoir;  installation  of  a  water  clarifi- 
cation system  at  the  Montgomery  Reservoir;  improvement  of  spillways  at  the  Mont- 
gomery and  Granville  Reservoirs;  replacement  of  inadequate  transmission  lines 
within  the  City;  and  possible  new  well  development.     The  City  has  proposed  to 
raise  unmetered  water  rates  up  to  50  percent  to  raise  funds  for  the  system's 
necessary  capital  improvements. 
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WESTHAMPTON 


Description 

Westhampton  is  a  rural,  residential  and  farming  community  with  some  small 
wood-related  industries.     Most  Town  residents  commute  out  of  Town  for  employ- 
ment.    The  Town's  27.4  square  miles  contain  the  following  land  uses:     68%  is 
undeveloped;   23%  is  recreational,  agricultural  or  is  occupied  by  water  bodies; 
7%  is  residential;  and  2%  is  commercial,  industrial  or  governmental/institutional. 
The  Town's  population  was  1,137  in  1980  and  is  expected  to  increase  by  36%  to 
1,550  by  the  year  2000. 

Sources  of  Supply 

The  Westhampton  Water  Company  supplies  10%  of  the  Town's  population  (57 
families)  who  live  in  the  Town  Center.     The  remaining  90%  of  Westhampton ' s 
population  is  served  by  individual  on-site  wells.     The  Westhampton  Water  Com- 
pany uses  the  following  water  sources: 

Name  Location  Capacity  Safe  Yield 

Mountain  Brook  Reservoir       Off  Montague  Road  n.a.  .06  mgd 

(spring-fed) 


Presently,  there  are  no  additional  known  or  potential  sources  of  water 
supply  available  to  the  Town. 

SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Total  water  consumed  by  customers  of  the  Westhampton  Water  Company  was 
approximately  3,661,680  gallons  in  1980. 

Water  customers  are  billed  twice  a  year  at  a  flat  rate  of  $100  per  year 
plus  washing  machine  and  faucet  fees.     Water  rates  are  expected  to  increase  by 
1983. 
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Westhampton  (cont.). 


Supply  and  Demand  Summary  and  Projections 
Town  of  Westhampton 
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Adequacy  of  Supply 

Both  present  and  future  average  day  and  maximum  day  demand  levels  are  below 
the  safe  yield  of  the  Westhampton  Water  Company.     The  system  presently  has  a 
surplus  of  .05  mgd  which  is  not  expected  to  change  appreciably  before  the  year 
2000. 

Drought  Management  Plans 

Westhampton  has  never  experienced  significant  water  shortages  during  periods 
of  drought.     The  springs  that  feed  the  Mountain  Brook  Reservoir  maintain  an  ade- 
quate water  level.     Public  education  has  also  helped  to  promote  water  conservation 
during  drought  periods. 

Quality  of  Supply/Treatment 

The  water  quality  of  the  Mountain  Brook  Reservoir  is  good.    The  Westhamp- 
ton Water  Company  does  chlorinate  the  water  obtained  from  the  Mountain  Brook 
Reservoir. 

Protective  Measures 

The  Westhampton  Water  Company  owns  several  acres  of  land  surrounding  the 
Mountain  Brook  Reservoir. 

Intermunicipal  Connections 

There  are  no  additional  known  or  potential  points  for  emergency  connections 
to  other  municipalities  surrounding  the  Town  of  Westhampton. 
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Westhampton  (cont.) 


Future  Needs 


The  Westhampton  Water  Company  has  plans  to  improve  the  existing  reservoir 
dam  including  the  possibility  of  constructing  another  dam  above  the  present  one 
to  provide  for  a  settlement  basin.    The  local  company  also  needs  to  replace  old 
pipes  in  the  existing  water  distribution  system. 
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WATER  SUPPLY  and  DEMAND  PROJECTIONS 
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W I LflRAHAM 


Description 

Wilbraham  is  primarily  a  residential  community  with  a  semi-rural  character 
and  some  agriculture.     Many  residents  work  in  Springfield,  but  there  is  some 
industry  located  in  the  northern  section  of  town.     The  town  covers  an  area  of 
22.5  square  miles  containing  the  following  land  uses:     82%  agricultural,  re- 
creational, or  vacant  land;  17%  residential  or  commercial;  and  1%  industrial. 
The  town's  population  was  12,053  in  1980  and  is  expected  to  increase  by  24%  to 
14,963  by  the  year  2000. 

Sources  of  Supply 

The  Wilbraham  Water  Department  supplies  68%  of  the  town's  residents  with 
water  purchased  from  the  Metropolitan  District  Commission  (MDC)  supplied  from 
the  Quabbin  Reservoir  via  a  connection  with  the  Chicopee  Valley  Aqueduct.  The 
water  department  estimates  that  the  town  is  operating  at  85-90%  of  its  present 
pumping  capacity.     The  town's  maximum  annual  pumpage  to  date  is  313,633,000 
gallons. 

At  the  present  time,  the  town  does  not  utilize  its  groundwater  sources.  One 
standby    well  is  located  off  Boston  Road  near  Spectacle  Pond  but  has  no  pumping 
facilities.     Two  other  test  well  drillings  have  been  made  to  determine  potential 
yield.     The  Spectacle  Pond  test  well  shows  a  potential  yield  of  1  mgd  but  is 
located  in  the  north  end  of  town  near  an  abandoned  landfill.    A  second  test  well 
in  the  southern  end  of  town  shows  a  potential  yield  of  .5  mgd. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Wilbraham' s  total  water  consumption  was  306,010,000  gallons  in  1981.  Cus- 
tomers are  billed  twice  a  year  using  a  declining  block  scale  of: 

$.60  per  100  cubic  feet  up  to  30,000  cubic  feet 
.45  per  100  cubic  feet  over  30,000  cubic  feet. 
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Supply  and  Demand  Projections 
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98 
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1.4* 
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3061* 

♦Estimated  figures.     For  safe   yield   methodology  use  Appendix  A. 


Adequacy  of  Supply 

Wilbraham  presently  has  a  surplus  supply  of  .56  mgd  and  a  projected  sur- 
plus of  .37  mgd.     However,  the  adequacy  of  the  town's  supply  is  dependent  on 
the  continued  availability  of  supply  from  the  MDC  and  the  adequacy  of  the  dis- 
tribution system.     In  the  past,  the  town  has  experienced  low  water  pressure 
during  periods  of  peak  use.     Plans  for  enlarging  distribution  pipes,  adding 
pumping  stations,  and  augmenting  supply  with  groundwater  sources  should  ensure 
an  adequate  water  supply  for  the  town. 

Drought  Management  Plans 

During  1981,  Wilbraham  applied  to  the  Massachusetts  Department  of  Environ- 
mental Quality  Engineering  for  a  formal  drought  declaration  under  M.G.L.  Chapter 
40.     Wilbraham  imposed  selected  water  restrictions  on  major  users  to  insure 
adequate  water  pressure  throughout  the  town.     Future  drought  management  plans 
include:  restricting  outdoor  watering  by  large  users   (i.e.,  golf  course,  garden 
center,  tennis  club,  car  dealer,  drive-in)   to  off-peak  night  hours  and  odd-even 
outdoor  use  restrictions  for  residential  purposes. 

Quality  of  Supply/Treatment 

The  quality  of  the  Quabbin  Reservoir  water  is  good.     The  MDC  chlorinates 
the  supply  to  the  Chicopee  Valley  Aqueduct  for  three  weeks  twice  a  year  to  re- 
move vegetative  growth  on  the  concrete  pipes.     The  MDC  also  adds  copper  sul- 
phate to  the  Nash  Hill  intake  reservoir  every  two  or  three  years  to  control 
algae  growth.     The  town  of  Wilbraham  also  chlorinates  the  water  it  receives 
from  Quabbin  on  a  regular  basis . 

Protective  Measures 

The  MDC  Watershed  Reservation  Rules  and  Regulations  and  Sanitary  Rules  and 
Regulations  governing  land  use  and  recreational  use  of  the  Quabbin  Watershed 
are  strictly  enforced  by  the  Quabbin  MDC  Police. 

Wilbraham  has  also  adopted  a  zoning  overlay  district  which  protects  the 
town's  groundwater  resources  from  depletion  and  contamination. 
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Intermunicipal  Connections 


Wilbraham  maintains  two  emergency  connections  with  the  Springfield  system. 
One  is  located  in  the  western  part  of  town  at  Webb  Road  on  the  Springfield 
boundary,  the  second  is  in  Ludlow  and  enables  Wilbraham  to  obtain  water  from 
Springfield's  Ludlow  Reservoir. 

Future  Needs 

Needs  include  developing  local  groundwater  sources  to  supplement  MDC  water, 
enlarging  distribution  system  pipes  and  adding  pumping  stations  to  alleviate 
peak-use  pressure  problems. 


WATER  SUPPLY  and  DEMAND  PROJECTIONS 
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WILLIAMSflURG 


Description 

Williamsburg  is  a  rural,  residential  community  with  some  manufacturing  and 
a  fair  amount  of  land  still  devoted  to  agriculture.     The  Town's  25.6  square  miles 
contain  the  following  land  uses:     70%  is  undeveloped;  10%  is  residential;  3%  is 
industrial,  commercial  or  municipal;  7%  is  agricultural;  and    10%  is  recreational 
or  is  occupied  by  water  bodies.     The  Town's  population  was  2,237  in  1980  and  is 
expected  to  increase  by  17%  to  2,614  by  the  year  2000. 

Sources  of  Supply 

Williamsburg's  public  water  system  serves  50%  of  the  Town's  population  and 
is  operated  by  the  Williamsburg  Water  Department.     The  following  water  sources 
are  used: 

Name  Location  Capacity  Safe  Yield 

Upper  and  Lower  Unquomonk      Kennedy  Road  10.6  mg  1.0  mgd 

Reservoirs 

South  Street  Well  South  Street  n.a.  .27  mgd 

Nearly  55%  of  the  Town's  population  is  supplied  by  individual  on-site  wells. 
There  are  no  additional  known  sources  of  water  supply  potentially  available  to 
the  Town. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Williamsburg's  total  public  system  water  consumption  totaled  57,811,700 
gallons  in  1981.     Metered  public  water  consumers  are  billed  at  a  uniform  block 
rate  of  $.50  per  100  cubic  feet.     Non-metered  public  water  consumers  are  billed 
at  a  fixed  annual  fee.     All  public  water  consumers  will  be  metered  by  1984. 
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Williamsburg  (cont.) 

Supply  and  Demand  Summary  and  Projections 
Town  of  Williamsburg 
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Adequacy  of  Supply 

Both  present  and  estimated  future  demand  levels  are  well  below  the  safe 
yield  of  the  Williamsburg  public  water  system.    The  Town  presently  has  a  surplus 
of  1.11  mgd  and  is  expected  to  have  a  surplus  of  1.08  mgd  in  the  year  2000.  It 
also  is  expected  that  groundwater  sources  will  continue  to  adequately  serve 
individual  well  sites.     The  Town  distribution  system  needs  to  be  upgraded  to 
improve  water  pressure  in  several  Town  neighborhoods. 

Drought  Management 

The  Town's  normal  procedures  in  times  of  drought  include:     leak  detection, 
preventative  maintenance,  supply  source  protection  and  encouragement  to  consumers 
to  install  water-saving  devices. 

Future  drought  management  plans  include  universal  metering  of  all  public 
water  consumers. 

Quality  of  Supply/Treatment 

Williamsburg  does  not  suffer  from  any  water  quality  problems.     The  Town's 
public  water  supply  is  chlorinated. 

Protective  Measures 

Williamsburg  owns  650  acres  surrounding  its  two  reservoirs  as  well  as  gates 
and  fencing  in  some  sections  of  the  Town's  watershed  areas. 

Intermunicipal  Connections 

Presently,  the  Williamsburg  water  supply  system  is  not  connected  to  any 
other  municipal  supply  system. 

Haydenville  Road  (Route  9)   is  a  potential  location  for  an  emergency  con- 
nection to  the  City  of  Northampton's  water  system. 
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Williamsburg  (cont.) 


Future  Needs 

Needs  include  enlarging  the  water  supply  distribution  pipes  from  4  inches 
to  8  inches    and    acquisition  of  approximately  2  or  3  acres  surrounding  the 
South  Street  Well. 


WATER  SUPPLY  and  DEMAND  PROJECTIONS 
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WORTH INGTQN 


Description 

Worthington  is  a  residential  and  agricultural  community.     The  town's  32 
square  miles  contain  the  following  land  uses:     74%  undeveloped  or  unclassified; 
8%  agricultural,  7%  residential,  3%  industrial/commercial  and  municipal/institu- 
tional, and  8%  recreational  and  occupied  by  water  bodies.     The  town's  population 
was  932  in  1980  and  is  expected  to  increase  by  24%  to  1,161  by  2000. 

Supply  Sources 

The  Worthington  public  water  supply  serves  75%  of  the  population  and  is 
operated  by  the  Worthington  Fire  District.     The  remaining  25%  of  the  population 
is  supplied  by  individual  on-site  wells.     The  following  sources  are  used  by  the 
town: 

Name  Location  Capacity  Safe  Yield 

Reservoirs  #1  &  #2  Ridge  Road  1.5  mg  60,000  gpd 

Wells  #1,  #2,  #3  Ridge  Road  n.a.  86,400  gpd 

The  Ridge  Road  Wells  are  used  only  as  backup  to  the  reservoirs. 

There  is  potential  to  develop  additional  wells  in  this  17  acre  wellfield 
for  future  water  supplies. 


SUPPLY  TYPE:  DEMAND  TYPE 


Demand 

Worthington' s  total  water  consumption  in  1981  was  13,831,920  gallons. 
Public  water  consumers  are  charged  an  annual  fee  of  $48. 
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Worthing ton  (cont.) 


Supply  and  Demand  Summary  and  Projections 
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0 

Adequacy  of  Supply 

Both  the  present  and  future  average  day  demand  and  the  maximum  day  demand 
are  well  below  the  146,000  gpd  safe  yield  of  the  system.     One  well  is  unreli- 
able but  has  not  affected  the  adequacy  of  the  system.     The  T.own  does  not  plan 
to  expand  the  size  of  the  Worthington  Fire  District.     Population  growth  within 
the  district  or  severe  drought  may  cause  water  shortage  problems  in  the  future 
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Worthington  (cont.) 

Drought  Management  Plans 

Worthington' s  normal  procedures  in  times  of  drought  include  the  use  of 
wells  as  backup     supply  and  the  institution  of  voluntary  water  use  bans. 

Quality  of  Supply/Treatment 

Worthington  has  not  experienced  problems  with  the  quality  of  its  water 
supply.     Both  the  surface  and  well  water  supplies  are  chlorinated. 

Protective  Measures 

The  town  has  purchased  17  acres  of  land  surrounding  the  wellfield. 

Intermunicipal  Connections 

Presently  there  are  no  potential  locations  for  emergency  intermunicipal 
connections . 

Future  Needs 

The  town  may  need  to  develop  new  wells  if  population  growth  within  the 
Worthington  Fire  District  exceeds  the  safe  yield  of  the  system. 
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III.  Water  Supply 
Protection 

Strategies 


WATER  SUPPLY  PROTECTION  STRATEGIES 


The  Need  for  Protection 


In  the  past  two  decades,  forty-seven  Massachusetts  communities  have 
experienced  the  permanent  or  temporary  loss  of  105  public  wells  or  reservoirs 
due  to  pollution.     The  sources  of  contamination  include:     industrial  wastes, 
accidental  spills,  leaking  petroleum  storage  tanks  and  pesticides. 
Communities  in  the  Pioneer  Valley  have  not  escaped  this  problem.  The 
contamination  of  public  wells  in  communities  such  as  Palmer,  West  Springfield 
Amherst  and  Chester  has  demonstrated  the  vulnerability  of  the  region's 
groundwater  sources  to  pollution. 


Map  8 

Municipalities  With 
Contaminated 
Water  Supplies 


Private  Supply 
Municipal  Supply 


SOURCE 
l  -  landfill 
p—  pesticides 
w  -  industrial  waste 
R—road  salt 


The  costs  of  water  pollution  are  considerable  once  contamination  has  occurred 
particularly  in  the  case  of  groundwater,  and  the  water  source  may  be  lost  to 
community  for  many  years,   if  not  forever.     In  addition,  public  health  may  be 
threatened  if  a  contaminated  water  supply  goes  undetected  for  even  a  short 
period  of  time.     Finally,  replacement  water  supplies  are  oftentimes  not 
available  or  prohibitively  expensive  to  develop. 

For  all  of  these  reasons,   it  makes  sense  for  communities  to  take  steps  now, 
before  contamination  incidents  occur,  to  protect  their  water  supply 
resources.     Regulations  of  potentially  hazardous  activities,  acquisition  of 
land  surrounding  water  sources  and  proper  planning  for  future  development  are 
essential  in  order  to  insure  adequate  protection. 

Sources  of  Contamination 


In  developing  local  regulations  to  protect  public  and  private  water  supplies, 
it  is  important  to  understand  the  potentially  hazardous  activities  or  land 
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uses  which  may  lead  to  the  contamination  of  local  water  supplies  as  well  as 
the  adverse  effect  these  contaminants  can  have  on  human  health.     The  following 
outlines  some  of  the  major  problem  areas  frequently  contracted  at  the 
municipal  level. 

"Road  Salts"  -  The  application  and  storage  practices  of  deicing  chemicals  or 
"road  salts"  have  been  found  to  be  directly  related  to  rising  sodium  and 
chloride  levels  in  water  supplies.     High  sodium  levels  have  forced  the  closing 
of  numerous  wells  adjacent  to  highways,  notably  in  Goshen  and  Pelham.  Medical 
evidence  suggests  that  excessive  sodium  intake  may  be  harmful  to  persons  with 
cardiovascular,  kidney  or  liver  diseases.     For  this  reason,  Massachusetts  has 
established  a  state  drinking  water  standard  for  sodium  of  20  milligrams  per 
liter.     When  any  public  water  supply  reaches  a  level  of  20  mg/1,  the  public 
using  the  water  supply  must  be  notified.     Other  possible  sources  of  sodium  in 
water  supplies  are  water  softeners,  septic  system  wastes  and  natural  geologic 
deposits . 

Road  salt  contamination  risks  can  be  minimized  by  careful  management  of 
application  and  storage  of  deicing  salts.     Recommended  management  practices 
are  described  in  the  "Municipal  Road  Salt  Policy"  section  of  this  report. 

"Landfills,  Dumps,  Junkyards"  -  Existing  or  former  solid  waste  disposal 
sites  can  often  be  the  source  of  a  variety  of  harmful  contaminants.  In 
landfills,  rainwater  filtering  through  the  soil  and  penetrating  refuse 
dissolves  materials  in  the  landfill  resulting  in  a  highly  toxic  contaminated 
water  or  "leachate".     Leachate  can  migrate  into  the  water  table  and 
contaminate  groundwater  with  organic  acids  and  metals  including  manganese, 
iron,  cyanid,  and  arsenic,  which  are  highly  toxic. 

The  federal  Resource  Conservation  and  Recovery  Act  requires  that  all  new 
landfills  be  provided  with  impermeable  liners  and  leachate  collection 
systems.     However,  to  insure  groundwater  protection,  new  sanitary  landfills 
should  be  excluded  from  aquifer  recharge  and  other  water  supply  areas. 
Existing  landfills  or  dumps  in  aquifer  recharge  areas  should  be  discontinued, 
capped  with  a  clay  seal  to  prevent  water  infiltration  and  monitored  with 
observation  wells. 

Junkyards  and  auto  salvage  yards  can  be  the  source  of  many  harmful  wastes 
including  petroleum  products,  organic  solvents,  asbestos,  lead,  iron  and  other 
metals.     Many  organic  solvents,  such  as  trichloroethylene ,  are  known 
carcinogens.     Junkyards  and  salvage  yards  should  also  be  excluded  from  water 
supply  recharge  areas. 

"Petroleum  Products"  -  Water  supplies  can  be  contaminated  by  petroleum 
products  originating  from  surface  spills  and  discharges,  leaks  from 
underground  storage  tanks  or  pipelines.     Other  possible  sources  include 
dumping  of  used  motor  oil  and  roadway  storm  drainage  runoff.     Surface  spills 
can  often  be  contained  and  contamination  minimized  through  prompt  emergency 
response  actions.     Underground  storage  tank  leaks,  however,  may  be  undetected 
until  water  supply  contamination  has  actually  occurred.     Steel  tanks  are 
particularly  susceptible  to  corrosion,  which  may  allow  fuel  to  leak  saturating 
surrounding  soil  and  eventually  percolating  into  groundwater.     In  1977,  for 
example,  2,000  to  4,000  gallons  of  gasoline  leaked  from  a  corroded  underground 
storage  tank  and  forced  the  closing  of  one  of  the  major  wells  serving 
Provincetown,  Massachusetts.     It  is  estimated  that  it  may  take  natural  forces 
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upwards  of  200  years  to  flush  the  area's  groundwater  following  the 
Provincetown  spill.     This  is  a  serious  problem  given  that  the  soluble 
constituents  of  petroleum  products  include  benzene,  a  known  human  carcinogen, 
and  toluene,  another  potent  and  highly  toxic  substance. 

Water  supply  contamination  from  underground  storage  tanks  can  be  prevented  by 
requiring  that  new  tanks  be  constructed  or  corrosion-resistant  materials. 
Existing  steel  tanks  should  be  inventoried  and  either  removed  or  tested 
regularly  for  leaks.     Automobile  service  stations  and  repair  shops  should  be 
excluded  from  water  supply  areas  to  the  maximum  extent  possible. 

"Septic  Systems"  -  Septic  systems  may  be  the  source  of  water  supply 
contamination  if  constructed  too  close  to  the  groundwater  table  or  if  not 
adequately  maintained.     Septic  systems  constructed  too  close  together  in  high 
density  developments  may  overload  the  capacity  of  the  soil  to  assimilate 
sewage  effluent  and  thereby  pollute  water  supplies  with  nitrates  in  excess  of 
established  drinking  water  standards. 

The  Massachusetts  State  Sanitary  Code  requires  that  subsurface  sewage  disposal 
systems  be  located  in  areas  where  there  is  at  least  a  four-foot  depth  of 
naturally  occurring  pervious  soil  located  beneath  the  entire  septic  system. 

Septic  systems  can  pollute  water  supplies  with  bacteria,  nitrates,  phosphates 
and  toxic  chemicals  derived  from  certain  types  of  household  supplies  including 
solvents,  pesticides,  household  cleaners  and  paint.     High  nitrate  levels  are 
related  to  a  human  anemic  condition  known  as  methemoglobinemia,  also  commonly 
referred  to  as  "blue  babies",  whereas  excessive  phosphate  contributes  to  rapid 
weed  growth  or  "eutrophication"  found  in  lakes  and  ponds. 

A  potentially  greater  danger  is  the  use  of  chemical  septic  tank  cleaners,  many 
of  which  contain  toxic  substances.     Chemical  septic  tank  cleaners  are 
frequently  not  necessary  provided  that  septic  tanks  are  properly  operated  and 
maintained.     Many  septic  tank  cleaners  contain  toxic  chemicals,  such  as 
trichloroethylene ,  methylene  chloride  and  benzene.     These  cleaners  can 
contaminate  on-site  wells  and,  therefore,  their  use  must  be  carefully 
restricted. 

Pollution  of  water  supplies  by  septic  systems  can  be  reduced  by  controlling 
lot  sizes  in  areas  where  public  sewers  are  unavailable  coupled  with  proper 
septic  system  maintenance  practices.     Septic  systems,  for  example,  should  be 
pumped  out  every  two  to  three  years  to  insure  proper  operation.  Hazardous 
chemicals,  such  as  pesticides,  paints,  solvents  and  septic  system  cleaners, 
should  not  be  placed  in  septic  systems  since  they  can  kill  the  organisms  that 
help  septic  systems  to  break  down  wastes  into  harmless  waste  products. 

"Pesticides"  -  Pesticides  can  enter  water  supplies  as  a  result  of  careless 
application,   storage  or  handling;   improper  disposal  of  pesticide  containers; 
or  from  certain  manufacturing  wastes.     Pesticides  are  abundant  in  the 
environment  since  they  are  now  used  in  agricultural  and  forestry  practices;  by 
utilities  to  control  vegetation  along  powerlines;  by  homeowners  on  lawns  and 
gardens;  for  mosquito  control;  by  golf  courses  for  turf  pests;  and  on  utility 
poles  as  fungicides,  among  other  modern  day  uses. 

Many  pesticides  contain  organic  compounds  which  are  toxic  in  concentrated 
form.     In  addition,   some  pesticides  are  carcinogenic  or  mutagenic.  For 
example,  Banvel  520,  a  herbicide  which  is  used  by  utilities  along  powerlines 
contains  dicamba  2,4-D,  a  suspected  carcinogen. 
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The  Massachusetts  Pesticide  Board  and  the  Department  of  Food  and  Agriculture 
regulate  the  distribution,  registration  and  use  of  pesticides  in 
Massachusetts.     The  Massachusetts  Pesticides  Control  Act  (M.G.L.  Chapter 
132B),  requires  utilities  to  provide  advance  notification  and  a  detailed 
spraying  plan  prior  to  undertaking  powerline  or  rail  right-of-way  spraying. 

"Sand  and  Gravel  Removal/Mining"  -  Sand  and  gravel  excavation  often  occurs 
in  geologic  deposits  which  also  serve  as  aquifer  recharge  areas  for  public 
and/or  private  water  supply  wells.     These  types  of  operations  are  problematic 
since  they  strip  away  the  protective  filtering  capacity  produced  by 
vegetation,  topsoil  and  surficial  materials  thus  leaving  aquifers  highly 
vulnerable  to  contamination.     Moreover,  abandoned  gravel  pits  have  frequently 
been  used  for  illegal  dumping  of  refuse,  construction  waste  products,  junk 
automobiles  and  hazardous  wastes.     Other  types  of  surface  mining  operations 
may  leave  tailing  piles  or  slurry  lagoons  from  which  high  levels  of  acidic 
water  and  dissolved  solids  may  leach  into  nearby  groundwater  resources. 

In  order  to  protect  aquifers,  abandoned  gravel  pits  should  be  examined  to 
insure  waste  materials  have  not  been  dumped  there  and  should  be  barricaded  to 
prevent  vehicle  access.     New  sand  and  gravel  operations  should  be  carefully 
regulated  to  insure  that  excavation  does  not  occur  within  a  safe  distance  of 
the  underground  water  table.     Finally,  local  regulations  should  ensure  that 
all  disturbed  areas  are  restored  with  natural  soil,  vegetation  and  drainage 
patterns  and  no  potential  contaminants  are  stored  on  the  excavation  site. 

"Industrial  Wastes  -  Industrial  development  in  water  supply  areas  has 
resulted  in  pollution  from:     disposal  of  industrial  wastes  and  sludges; 
accidental  spills  of  hazardous  material  during  transport,  storage  and 
handling;  and  stormwater  runoff  of  pollutants  from  industrial  sites. 
Manufacturing  operations  often  produce  waste  chemicals  and  water  which  may 
contain  heavy  metals,  organic  solvents,  waste  oils,  acids,  cyanide,  PCB's  and 
other  hazardous  materials.     Many  of  these  materials,  if  they  infiltrate 
drinking  water  supplies,  can  cause  adverse  effects  to  human  health.  However, 
pollution  of  groundwater  resources  by  organic  chemicals  may  go  undetected  for 
years  because  testing  for  these  types  of  contaminants  is  expensive,  complex 
and  infrequent. 

The  Massachusetts  Department  of  Environmental  Quality  Engineering  (DEQE) 
through  its  Division  of  Water  Pollution  Control  regulates  the  discharge  of 
industrial  wastes  and  administers  the  National  Pollutant  Discharge  Elimination 
System  (NPDES)  permit  program.     In  addition,  the  DEQE ' s  Division  of  Hazardous 
Waste  traces  the  generation  and  transport  of  hazardous  wastes  and  regulates 
their  disposal  under  Chapter  21C  of  the  Massachusetts  General  Laws. 

Local  governments  can  offer  an  additional  measure  of  control  in  preventing 
water  supply  contamination  stemming  from  industrial  wastes.     Since  accidental 
spills  or  leaks  of  hazardous  materials  cannot  always  be  prevented,  they 
represent  a  potentially  serious  problem  for  both  surface  and  subsurface  water 
supplies.     Industries  or  commercial  enterprises  which  handle  or  store 
hazardous  materials  can  be  excluded  from  those  areas  of  a  city  or  town  which 
are  known  to  be  key  water  supply  or  recharge  areas  from  which  drinking  water 
is  drawn. 

"Other  Organic  Chemicals"  -  The  Massachusetts  DEQE  has  recently  begun 
testing  public  water  supplies  for  several  organic  chemicals  including  the 
trihalomethanes  (THMs).     Trihalomethanes  are  formed  when  chlorine,  used  to 
treat  drinking  water  for  bacteria,  reacts  with  naturally  occurring  organic 
material  in  the  water  (e.g.,  decomposing  leaves).     Preliminary  DEQE  test 
results  indicate  that  elevated  THM  levels  exist  in  several  Massachusetts 
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Figure  1 


Contamination  of  Surface  Water  and  Groundwater. 
Supplement  to  the  New  Hampshire  Times, 
June  17,  1981,  page  13. 
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communities.  THMs,  which  include  chloroform,  have  been  linked  through 
scientific  studies  to  a  number  of  health  problems  including  cancer. 


THMs  can  be  reduced  in  municipal  drinking  water  supply  systems  by  filtration, 
aeration  or  reducing  chlorine  use.     Alternatives  to  chlorine  for  the  treatment 
of  bacteria  found  in  public  water  supplies  are  available. 

Protection  of  Pioneer  Valley  Water  Resources 

The  following  section  of  this  report  provides  a  summary  of  strategies, 
including  model  bylaws,  which  have  proved  effective  in  helping  cities  and 
towns  protect  the  quality  and  quantity  of  their  surface  and  groundwater 
resources,  including: 


Zoning  overlay  districts 

Hazardous  material  and  underground  storage  tank  controls 
Road  salt  policies 
Land  acquisition 
Drought  management 


Each  of  the  strategies  described  have  already  been  adopted  in  Pioneer  Valley 
communities,  frequently  with  technical  assistance  from  PVPC.     The  protection 
measures  these  communities  have  already  adopted  can  serve  as  models  for  the 
rest  of  the  Pioneer  Valley  and  other  regions. 


Map  9 


Communities  With  Adopted  Water  Supply  Protection  Strategies 


Legend 
Z-  Zoning 

R-  Roadsalt  Policies 
H-  Hazardous 
Material 

Controls  or  U.S.T. 
L-  Aquifer  Land 
Aquisition 

★  Updated  as  of  5-87 


Prepared  by  the  Pioneer  Valley  Planning  Commission 


Since  water  resources  do  not  observe  political  boundaries,  many  of  the  Pioneer 
Valley's  aquifers  and  watershed  areas  are  of  regional  significance. 
Cooperation  and  coordination  between  and  among  neighboring  communities  is 
critical  to  ensure  that  a  unified,  comprehensive  water  supply  protection 
program  is  put  into  place  for  the  regional  resources. 
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TABLE  FIVE 


SUMMARY  OF  WATER  SUPPLY  CONTAMINATION  SOURCES 


Contaminant 
 Ty^e  

Sodium 


Potential  Human  Health  Effects 

Possible  elevated  blood  pressure; 
stress  on  persons  with  cardiovas- 
cular, kidney  or  liver  diseases 


Possible  Sources  of  Contaminant 

Roadsalt  storage  and  application; 
septic  systems;  water  treatment; 
natural  sources 


Maximum 
Recommended  Level* 
for  Drinking  Water 

20  mg/liter 
(Mass.) 


Iron 


Essential  nutrient;  undesirable 
taste  in  excessive  quantities 


Certain  industrial  wastes,  mine 
drainage;  natural  sources 


.3  mg/liter 
(Mass.) 


Manganese 


Essential  nutrient;  undesirable 
taste  in  excessive  quantities 


Natural  sources;  fertilizer; 
paints 


.05  mg/liter 
(U.S.  EPA,  Mass.) 


Arsenic 


Toxic;  subacute  and  chronic 
poisoning;  kidney  degradation; 
liver  cirrhosis;  polynevritis; 
bone  marrow  injury 


Certain  industrial  process  wastes; 
herbicides;  pesticides 


.05  mg/liter 
(U.S.  EPA,  Mass.) 


Nitrates 


High  levels  related  to 
methemoglobinemia  or  "blue 
babies: 


Septic  systems;  animal  feedlots; 
fertilizers;  natural  sources 


10  mg/liter 
(U.S.  EPA,  Mass.) 


Lead 


Gasoline/ 
Petroleum 
Products 

Polychlor- 
inated 
Biphenyls 
(PCBs) 

Pesticides 


Toxic;  brain  damage;  high  blood 
pressure 

Contain  orbanic  compounds,  such 
as  benzene,  a  human  carcinogen 


Skin,  liver  and  kidney  lesions; 
nerve  damage;  cancer 


Contain  organic  compounds,  many 
of  which  are  toxic,  carcinogenic 
or  mutagenic 


Lead  pipes,  automobile  exhaust; 
paint,  landfills 

Gas  stations;  leaking  heating  oil 
storage  tanks;  truck  spills;  road- 
way runoff;  dumping  of  waste  oils 

Electrical  transformers  and  trans- 
formers; certain  industrial 
processes 

Application,  storage  or  disposal 
of  pesticides 


.05  mg/liter 


Chlorophenoxys : 
2,4,D  -  .1  mg/liter 
2,4,5-TP  Silvex  - 
.01  mg/liter 


Trichloro- 

ethylene 

(TCE) 

Methyl 
Chloroform 
(1,1,1  tri- 
chloroethane) 

Trihalo- 
methanes 

(THMs) 

(i.e. , 
Chloroform 

Radioactive 
Sources 


Suspected  human  carcinogen; 
kidney  and  liver  damage 


Central  nervous  system,  kidney 
and  liver  affects 


Toxic,  affects  nervous  system; 
possible  carcinogen 


Chronic  health  effects;  cancer 


Industrial  solvents;  dry  clean- 
ing fluid;  septic  tank  cleaners 


Industrial  degreasing,  cleaning 


Reaction  of  chlorine  (used  for 
water  treatment)  with  common 
organic  substances 


Improper  disposal  of  radioactive 
wastes;  nuclear  power  plants; 
natural  sources 


4.5  parts  per  billion 
(EPA) 


33  parts  per  billion 
(National  Institute 
of  Occupational  Safety 
and  Health) 

.10  mg/liter 
(EPA) 


15  pico  curies/liter 
for  combined  radium= 
226  and  radium-228 
(Mass.) 


Data  Sources: 

1.    Massachusetts  Department  cf  Environmental  Quality  Engineering,  Massachusetts  Drinking  Water  Standards, 
310  CMR  22.00,  March  31,  1981 


2.    U.S.  Environmental  Protection  Agency,  Office  of  Water  Supply,  National  Primary  Drinking  Water  Standards. 


*Note:     Specific  Sources  of  Data  Must  Be  Noted 
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^Water  Supply  Protection  Strategy  #1 

ZONING  OVERLAY  DISTRICTS   FOR  WATER  SUPPLY  PROTECTION 
Introduction 

Zoning  overlay  districts  can  be  an  effective  tool  to  protect  water  supply 
resources  by  regulating  hazardous  land  uses  within  aquifer  recharge  and 
watershed  areas.     Zoning  is  a  local  police  power  established  under  "The  Zoning 
Act",  Massachusetts  General  Laws  Chapter  40a,  which  can  be  used  by  a  city  or 
town  to  regulate  both  land  use  and  population  density.     Under  the  provisions 
of  zoning,  a  city  or  town  can  establish  a  Water  Supply  Protection  District  in 
the  form  of  an  "overlay  district",  which  is  superimposed  over  all  other  zoning 
districts,  creating  additional  restrictions  and  limitations  on  land  uses.  The 
overlay  district  must  be  defined  by  accurate,  detailed  hydrologic  and  geologic 
data  which  illustrates  the  boundaries  of  watershed  and  aquifer  recharge 
areas.     Municipal  adoption  of  such  a  district  requires  a  two-thirds  Town 
Meeting  of  City  Council  vote. 

Steps  in  Designing  a  Zoning  Strategy 

The  first  step  in  designing  a  protection  strategy  is  to  develop  a  detailed  map 
of  the  aquifer  recharge  area  for  municipal  wells  and  watershed  area  for 
municipal  reservoirs.     This  task  will  generally  require  outside  assistance 
from  a  hydrogeological  consultant  or  regional  planning  agency.     The  extent  of 
the  recharge  and  watershed  areas  will  serve  to  define  the  boundaries  of  the 
zoning  overlay  district.     It  is  important,  therefore,  that  themap  be  based 
upon  sound  analysis  of  hydrogeologic  data.     Useful  data  sources  in  this 
mapping  process  include  U.S.  Geologic  Survey  surficial  geology  and  watershed 
maps,  consultant  studies  for  municipal  wells,  private  well  driller's  logs,  and 
Department  of  Environmental  Quality  Engineering  groundwater  overlay  maps. 

The  second  step  in  the  process  is  to  evaluate  existing  and  potential  surface 
and  groundwater  contamination  sources.     Once  a  planning  board  knows  where  its 
watershed  or  aquifer  recharge  area  is  located,  it  can  begin  to  evaluate  the 
potential  for  water  supply  contamination  from  existing  businesses,  industries 
and  residences  in  that  area.     A  Planning  Board  should  also  look  at  the 
existing  zoning  for  lands  within  the  water  supply  area  to  evaluate  potential 
development  trends.     Potential  contamination  sources  which  should  be 
investigated  include:     landfills,   junkyards,  underground  storage  tanks, 
businesses  and  industries  which  use  hazardous  materials,  septic  systems, 
pesticide  spraying  and  highway  salt  application. 

The  final  step  is  designing  a  water  supply  zoning  overlay  district  tailored  to 
the  Town's  specific  needs.     The  new  district  is  established  to  protect  the 
primary  aquifer  recharge  and  watershed  areas  identified  in  the  mapping 
process.     A  detailed  hydrogeologic  map  highlighting  the  water  supply  zoning 
district  can  be  adopted  as  part  of  the  zoning  bylaw  by  reference.  New 
regulations  can  be  adopted  to  prohibit  particularly  hazardous  land  uses, 
create  larger  lot  sizes  in  unsewered  areas,  restrict  sand  and  gravel  removal 
and  underground  storage  tanks,  control  drainage  recharge,  and  allow  certain 
business  or  industrial  uses  through  a  stringent  special  permit  process. 
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MODEL  WATER  SUPPLY  PROTECTION  DISTRICT 


1.  Purpose  of  District 

To  promote  the  health,  safety  and  welfare  of  the  community  by  protecting 
and  preserving  the  surface  and  groundwater  resources  of  the  city/town  from 
any  use  of  land  or  buildings  which  may  reduce  the  quality  or  quantity  of 
its  water  resources. 

2.  Definitions 

a.  Aquifer:     Geologic  formation  composed  of  rock  or  sand  and  gravel  that 
contains  significant  amounts  of  potentially  recoverable  potable  water. 

b.  Groundwater:     All  the  water  found  beneath  the  surface  of  the  ground. 

c.  Hazardous  Waste:     A  waste  which  is  hazardous  to  human  health  or  the 
environment.     Hazardous  wastes  have  been  designated  by  the  U.S. 
Environmental  Protection  Agency  under  40  CFR  250  and  the  Regulations 
of  the  Massachusetts  Hazardous  Waste  Management  Act,  Massachusetts 
General  Laws  Chapter  21C. 

d.  Impervious  Surfaces:     Materials  or  structures  on  or  above  the  ground 
that  do  not  allow  precipitation  to  infiltrate  the  underlying  soil. 

e.  Leachable  Wastes:     Waste  materials  including  solid  wastes,  sludge  and 
pesticide  and  fertilizer  wastes  capable  of  releasing  water-borne 
contaminants  to  the  environment. 

f.  Primary  Aquifer  Recharge  Area:     Areas  which  are  underlain  by  surficial 
geologic  deposits  including  glaciaf luvial  or  lacustrine  stratefied 
drift  deposits  or  alluvium  or  swamp  deposits,  and  in  which  the 
prevailing  direction  of  groundwater  flow  is  toward  the  area  of 
influence  of  water  supply  wells. 

g.  Secondary  Aquifer  Recharge  Area:     Areas  which  are  underlain  by 
surficial  geologic  deposits  including  till  or  bedrock,  and  in  which 
the  prevailing  direction  of  surface  waterflow  is  toward  public  water 
supply  wells  or  potential  sites  for  such  wells. 

h.  Watershed:     Lands  lying  adjacent  to  water  courses  and  surface  water 
bodies  which  create  the  catchment  or  drainage  areas  of  such  water 
courses  and  bodies. 

3.  Scope  of  Authority 

The  Water  Supply  Protection  District  is  an  overlay  district  and  shall  be 
superimposed  on  the  other  districts  established  by  this  bylaw.  All 
regulations  of  the  City /Town  of  .  Zoning  Bylaw  applicable 

to  such  underlying  districts  shall  remain  in  effect,  except  that  where  the 
Water  Supply  Protection  District  imposes  additional  regulations,  such 
regulations  shall  prevail. 

4.  District  Delineation 

The  Water  Supply  Protection  District  is  herein  established  to  include  all 
lands  within  the  City/Town  of  ________________  lying  within  the  primary 
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and  secondary  recharge  areas  of  groundwater  aquifers  and  watershed  areas 
of  reservoirs  which  now  or  may  in  the  future  provide  public  water  supply. 
The  map  entitled  "Water  Supply  Protection  District",  City/Town 

of    *,  on  file  with  the  Town  Clerk,  delineates  the 

boundaries  of  the  district. 

Where  the  bounds  delineated  are  in  doubt  or  in  dispute,  the  burden  of 
proof  shall  be  upon  the  owner (s)  of  the  land  in  question  to  show  where 
they  should  be  properly  located.     At  the  request  of  the  owner(s)  the  Town 
may  engage  a  professional  hydrogeologist  to  determine  more  accurately  the 
location  and  extent  of  an  aquifer  or  primary  recharge  area,  and  may  charge 
the  owner (s)  for  all  or  part  of  the  cost  of  the  investigation. 

Prohibited  Uses 

a.  Business  and  industrial  uses,  not  agricultural,  which  manufacture,  use 
process,  store  or  dispose  of  hazardous  materials  or  wastes  as  a 
principal  activity,  including  but  not  limited  to  metal  plating, 
chemical  manufacturing,  wood  preserving,  furniture  stripping,  dry 
cleaning  and  auto  body  repair. 

b.  Trucking  or  bus  terminals,  motor  vehicle  gasoline  sales. 

c.  Car  washes,  except  when  located  on  public  water  and  sewer. 

d.  Solid  waste  landfills,  dumps,   junk  and  salvage  yards,  with  the 
exception  of  the  disposal  of  process  wastes  from  operations. 

e.  Business  and  industrial  uses,  not  agricultural,  which  involve  the 
on-site  disposal  of  process  wastes  from  operations. 

f.  Disposal  of  liquid  or  leachable  wastes,  except  for  residential 
subsurface  waste  disposal  systems,  normal  agricultural  operations  and 
business  or  industrial  uses  which  involve  the  on-site  disposal  of 
wastes  from  personal  hygiene  and  food  preparation  for  patrons  and 
employees . 

g.  Underground  storage  and/or  transmission  of  petroleum  products 
excluding  liquified  petroleum  gas,  unless  all  requirements  for 
secondary  containment  specified  in  310  CMR  30.693  are  met. 

h.  Outdoor  storage  of  salt,  de-icing  materials,  pesticides  or  herbicides. 

i.  The  use  of  septic  system  cleaners  which  contain  toxic  chemicals, 
including  but  not  limited  to  methylene  chloride  and  1-1-1 
trichlor ethane. 

j.     The  rendering  impervious  of  more  than  20%  of  the  area  of  any  single 
lot. 

Restricted  Uses 

a.     Excavation  for  removal  of  earth,  sand,  gravel  and  other  soils  shall 

not  extend  closer  than  five  (5)  feet  above  the  annual  high  groundwater 
table.     A  monitoring  well  shall  be  installed  by  the  property  owner  to 
verify  groundwater  elevations.     This  section  shall  not  apply  to 
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excavations  incidental  to  permitted  uses,  including  but  not  limited  to 
providing  for  the  installation  or  maintenance  of  structural 
foundations,  freshwater  ponds,  utility  conduits  or  on-site  sewage 
disposal . 

(1)  Access  road(s)  to  extractive  operation  sites  shall  include  a  gate 
or  other  secure  mechanism  to  restrict  public  access  to  the  site. 

b.  The  use  of  sodium  chloride  for  ice  control  shall  be  minimized, 
consistent  with  public  highway  safety  requirements. 

c.  Commercial  fertilizers,  pesticides,  herbicides,  or  other  leachable 
materials  shall  not  be  used  in  amounts  which  result  in  groundwater 
contamination  levels  exceeding  Massachusetts  Drinking  Water  Standards. 

d.  Above-ground  storage  tanks  for  oil,  gasoline  or  other  petroleum 
products  shall  be  placed  in  a  building  on  a  diked,  impermeable  surface 
to  prevent  spills  or  leaks  from  reaching  groundwater.     Floor  drains 
shall  be  plugged  to  prevent  discharges  of  leaks. 

7.  Area  Regulations 

a.     In  areas  within  the  district  which  are  not  served  by  municipal 
sewerage  systems,  the  minimum  allowable  lot  size  shall  be  40,000 
square  feet. 

8.  Drainage 

a.     All  runoff  from  impervious  surfaces  shall  be  recharged  on  the  site  by 
being  diverted  toward  areas  covered  with  vegetation  for  surface 
infiltration  to  the  extent  possible.     Dry  wells  shall  be  used  only 
where  other  methods  are  infeasible,  and  shall  be  preceded  by  oil, 
grease  and  sediment  traps  to  facilitate  removal  of  contamination.  All 
recharge  areas  shall  be  permanently  maintained  in  full  working  order 
by  owner. 

9.  Uses  by  Special  Permit 

Commercial  or  industrial  uses  which  are  allowed  in  the  underlying  district 
may  be  allowed  in  the  Water  Supply  Protection  District  by  Special  Permit, 
obtained  from  the  Board  of  Appeals.     Any  enlargement,  intensification,  or 
alteration  of  an  existing  commercial  or  industrial  non-conforming  use  in 
the  district  shall  also  require  a  special  permit  under  this  section. 

a.     Requirements  for  Special  Permit  in  the  Water  Supply  Protection  District 

The  applicant  shall  file  six  (6)  copies  of  a  site  plan  prepared  by  a 
qualified  professional  with  the  Board  of  Appeals.     The  site  plan  shall 
at  a  minimum  include  the  following  information  where  pertinent. 

(1)  A  complete  list  of  chemicals,  pesticides,  fuels  and  other 
potentially  hazardous  materials  to  be  used  or  stored  on  the 
premises  in  quantities  greater  than  those  associated  with  normal 
household  use. 

(2)  Those  businesses  using  or  storing  such  hazardous  materials  shall 
file  a  hazardous  materials  management  plan  with  the  Board  of 
Appeals  and  Board  of  Health  which  shall  include: 
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(a)  Provisions  to  protect  against  the  discharge  of  hazardous 
materials  or  wastes  to  the  environment  due  to  spillage, 
accidental  damage,  corrosion,  leakage  or  vandalism,  including 
spill  containment  and  clean-up  procedures. 

(b)  Provisions  for  indoor,  secured  storage  of  hazardous  materials 
and  wastes  with  impervious  floor  surfaces. 

(c)  Evidence  of  compliance  with  the  Regulations  of  the 
Massachusetts  Hazardous  Waste  Management  Act  310  CMR  30. 

(3)  Drainage  recharge  features  and  provisions  to  prevent  loss  of 
recharge . 

(4)  Provisions  to  control  soil  erosion  and  sedimentation,  soil 
compaction,  and  to  prevent  seapage  from  sewer  pipes. 

b.     Procedures  for  Special  Permit  in  the  Water  Supply  Protection  District 

(1)  The  Board  of  Appeals  shall  distribute  copies  of  all  application 
materials  to  the  Planning  Board,  the  Board  of  Health,  the 
Conservation  Commission,  and  the  Water  Commissioners,  each  of 
which  shall  review  the  application,  and  following  a  vote,  shall 
submit  recommendations  and  comments  to  the  Board  of  Appeals. 
Failure  of  boards  to  make  recommendations  within  35  days  of 
distribution  of  the  applications  shall  be  deemed  to  be  lack  of 
opposition.     One  copy  of  the  application  materials  shall  be 
transmitted  to  or  retained  by  the  Town  Clerk  for  viewing  by  the 
public  during  office  hours. 

(2)  After  the  35-day  period  for  comment  by  other  boards  and 
departments,  and  after  due  notice,  the  Board  of  Appeals  shall  hold 
a  public  hearing  on  the  petition  for  a  special  permit.  Such 
notice  and  hearing  shll  be  in  accordance  with  the  requirements  of 
Section  _____ _  of  this  bylaw  and  of  Massachusetts  General  Laws 

Chapter  40a,  Section  11.     The  Board  of  Appeals  may  grant  the 
required  special  permit  only  upon  finding  that  the  proposed  use 
meets  the  following  standards  and  those  specified  in  Section  . 
of  this  bylaw.     The  proposed  use  must: 

in  no  way,  during  construction  of  thereafter,  adversely  affect 
the  existing  or  potential  quality  or  quantity  of  water  that  is 
available  in  the  Water  Supply  Protection  District,  and; 

be  designed  to  avoid  substantial  disturbance  of  the  soils, 
topography,  drainage,  vegetation  and  other  water-related 
natural  characteristics  of  the  site  to  be  developed. 

(3)  The  Board  of  Appeals  shall  not  grant  a  special  permit  under  this 
section  unless  the  petitioner's  application  materials  include,  in 
the  board's  opinion,  sufficiently  detailed,  definite  and  credible 
information  to  support  positive  findings  in  relation  to  the 
standards  given  in  Section  9.b.2. 

Nonconforming  Uses 

Nonconforming  uses  which  were  lawfully  existing,  begun  or  in  receipt  of  a 
building  or  special  permit  prior  to  the  first  publication  of  notice  of 
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public  hearing  for  this  bylaw  may  be  continued.     Such  nonconforming  uses 
may  be  extended  or  altered,  as  specified  in  Massachusetts  General  Laws, 
Chapter  40a,  Section  6,  provided  that  there  is  a  finding  by  the  Board  of 
Appeals  that  such  change  does  not  increase  the  danger  of  groundwater 
pollution  from  such  use. 
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ljWater  Supply  Protection  Strategy*2 

HAZARDOUS  MATERIAL  AND  UNDERGROUND  STORAGE  TANK  CONTROLS 
Introduction 

Communities  can  adopt  local  controls  on  hazardous  materials  and  underground 
storage  tanks,  which  impose  requirements  in  addition  to  existing  state  laws. 

Underground  storage  tanks  are  regulated  under  Massachusetts  General  Laws 
Chapter  148  which  deals  with  fire  prevention.     The  Massachusetts  Board  of  Fire 
Prevention  regulations  527  CMR  9.00  establish  standards  for  tank  construction 
and  installation  to  prevent  leaking  tanks  from  polluting  groundwater. 
However,  these  regulations  only  apply  to  tanks  larger  than  1100  gallons 
capacity.     Thus,  most  residential  underground  heating  oil  and  gasoline  tanks 
and  some  commercial  tanks  are  exempted.     Many  municipalities  have  adopted 
standards  to  ensure  that  tanks  under  1100  gallons  capacity  are  also  regulated 
according  to  standards  comparable  to  Massachusetts  Board  of  Fire  Prevention 
regulations.     Communities  can  adopt  such  regulations  by  majority  vote  of  Town 
Meeting  or  City  Council  under  home  rule  powers  and  authority  under  M.G.L. 
Chapter  40,  Section  21.     In  addition,  under  the  provisions  of  M.G.L.  Chapter 
148  cities  and  towns  may  also  make  and  enforce  related  ordinances  and  bylaws 
provided  they  are  not  inconsistent  with  the  Commonwealth's  rules  and 
regulations.     To  insure  consistency,  a  municipal  ordinance  of  this  type  must 
be  submitted  to  the  Massachusetts  Board  of  Fire  Prevention  within  ten  days  of 
passage  for  review  and  approval  by  the  Board. 

The  storage  and  disposal  of  hazardous  wastes  are  regulated  under  the 
Massachusetts  Hazardous  Waste  Management  Act,  M.G.L.  Ch.   21C.  However, 
hazardous  materials  are  not  regulated  until  they  become  wastes.  Many 
communities  have  found  it  advantageous  to  control  and  require  registration  of 
hazardous  materials  storage  in  commercial  volumes  in  order  to  minimize  hazards 
to  fire  department  personnel  fighting  chemical  fires  and  to  minimize 
groundwater  pollution  threats.     Such  controls  may  be  adopted  by  home  rule 
authority  under  M.G.L.  Chapter  40,  Section  21.     In  addition,   local  Boards  of 
Health  are  given  broad  powers  under  M.G.L.  Chapter  111  to  adopt  regulations  to 
protect  public  health.     Boards  of  Health  can  adopt  hazardous  materials 
controls  by  majority  vote  of  the  Board. 
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MODEL  HAZARDOUS  MATERIAL  AND  UNDERGROUND  STORAGE  TANK  CONTROL  ORDINANCE 


Section  1;  Authority 

The  Town  of    .  adopts  the  following  measures  under  its  home  rule 

powers,  its  police  powers  to  protect  the  public  health  and  welfare,  and 
its  authority  under  MGL  Chapter  40,  Section  21. 

Section  2;  Definitions 

A.  Discharge:  the  spilling,  leaking,  pumping,  emitting,  or  dumping  of 
toxic  or  hazardous  materials  upon  or  into  any  land  or  waters  of  the 
Town  of   . 


B.  Hazardous  Material:     any  substance  with  such  physical,  chemical,  or 
infectious  characteristics  as  to  pose  a  potential  hazard  to  existing 
or  potential  water  supplies  or  to  human  health.     Hazardous  materials 
include,  but  are  not  limited  to,  toxic  chemicals,  heavy  metals, 
radioactive  or  infectious  wastes,  acids  and  alkalies,  and  products 
including,  but  not  limited  to,  pesticides,  petroleum  products, 
herbicides,  solvents,  and  thinners. 

C.  Underground  Storage:     storage  below  ground  level  but  not  including 
storage  in  a  free-standing  container  within  a  building. 

Section  3:  Prohibitions 

A.  All  new  underground  storage  tanks  with  volumes  less  than  1100  gallons 
are  prohibited  from  the  Water  Supply  Protection  District. 

B.  The  discharge  of  hazardous  materials  within  the  Town  of  . 
is  prohibited  with  the  following  exceptions: 

1.  Disposal  of  sanitary  sewage  to  subsurface  sewage  disposal  systems 
approved  under  Title  5  of  the  Massachusetts  Environmental  Code  or 
to  a  wastewater  treatment  facility. 

2.  Application  of  fertilizers  and  pesticides  in  accordance  with  label 
recommendations  and  with  regulations  of  the  Massachusetts 
Pesticide  Control  Board. 

3.  Application  of  roadsalts  or  other  deicing  chemicals  provided  that 
such  use  is  minimized  and  consistent  with  public  highway  safety 
standards . 

4.  Proper  disposal  of  acceptable  materials  at  a  facility  or  site 
which  has  received  and  maintained  all  legal  approvals  as  specified 
in  the  Massachusetts  Hazardous  Waste  Management  Act,  MGL,  Ch.  21C 
Section  7. 

The  use  of  septic  system  cleaners  containing  toxic  or  hazardous 
materials  is  prohibited. 
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Section  4;.     Hazardous  Material  Registration  and  Controls 


A.  Every  owner,  or  operator  of  a  commercial,  industrial  or  agricultural 
operation  storing  hazardous  materials  in  quantities  totaling  more  than 
50  gallons  liquid  volume  or  25  pounds  dry  weight  shall  register  with 
the  Fire  Department  a  description  of  the  types  and  quantities  of 
hazardous  materials  stored,  and  the  location  and  method  of  storage. 
Registration  required  by  this  subsection  shall  be  submitted  within 
sixty  (60)  days  of  the  effective  date  of  this  ordinance  and  annually 
thereafter. 

B.  The  Fire  Department  may  require  that  an  inventory  of  hazardous 
materials  be  maintained  on  the  premises  and  be  reconciled  with 
purchase,  use,  sales,  and  disposal  records  on  a  monthly  basis. 

C.  Hazardous  materials  shall  be  stored  in  product-tight  storage 
containers  and  shall  be  removed  and  disposed  of  in  accordance  with  the 
Massachusetts  Hazardous  Waste  Management  Act,  MGL,  Ch.  21C. 

D.  The  Fire  Department  shall  require  that  containers  of  hazardous 
materials  be  stored  on  an  impervious,  chemical-resistant  surface,  that 
the  storage  area  be  enclosed  with  an  impermeable  dike  or  within  an 
impermeable  basement,  and  that  the  containers  be  protected  from 
weather,  vandalism,  corrosion  and  leakage. 

Section  5:     Underground  Storage  Tanks  of  Volumes  Greater  than__1100  Gallons 

Every  owner  of  an  underground  storage  container  for  hazardous  materials 
including  petroleum  products  of  volumes  greater  than  1100  gallons  shill 
comply  with  all  particular  state  regulations  for  such  storage. 

Section  6;     Permits  for  Existing  and  New  Underground  Storage  Tanks  of  Volumes 
Less  Than  1100  Gallons 

A.  Every  owner  of  an  underground  storage  container  for  hazardous 
materials  including  petroleum  products  affected  by  this  ordinance 
shall  apply  to  the  Fire  Department  for  a  permit  to  maintain  a  storage 
facility.     Application  shall  be  made  within  sixty  (60)  days  of  the 
effective  date  of  this  and  shall  contain  the  following 
information: 

1.  Name,  address  and  telephone  numbers  of  the  owner  and  operator; 

2.  The  type  of  materials  stored; 

3.  Tank  size  and  construction  type  for  tank  and  piping; 

4.  Evidence  of  the  date  of  installation  and  warranty; 

5.  Plot  plan  of  the  site,  including  location  of  the  tank,  pumping 
components,  and  any  wells  or  water  bodies. 

B.  The  head  of  the   Fire  Department  is  required  to  send  to 

the  Board  of  Health,  the  Water  Department  and  the  Conservation 
Commission  a  copy  of  every  permit  application  for  a  new  storage 
facility,  with  a  request  for  a  recommendation  of  approval  or 
disapproval  within  30  days. 

C.  Subsequent  to  the  effective  date  of  this  ordinance,  no  new  underground 
storage  containers  shall  be  installed  unless  the  owner  shall  have 
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first  obtained  a  permit  from  the  Fire  Department.     If  the  Fire 
Department  determines  that  the  proposed  storage  container  constitutes 
a  danger  to  a  water  supply,  water  body,  public  health  or  safety,  the 
Fire  Department  may  deny  the  permit  or  may  grant  it  subject  to 
conditions  which  the  Department  determines  are  necessary. 

D.     These  permits  shall  be  in  addition  to  any  license  or  permit  required 
by  MGL,  Chapter  148,  as  amended,  or  by  any  regulation  issued 
thereunder.     The  fee  for  this  permit,  payable  to  the  Town 
of   shall  be    dollars. 


E.     If  the  ownership  of  any  underground  storage  tank  is  transferred,  The 
new  owner  shall  notify  the  Fire  Department  within  ten  working  days. 

ction  7;     Underground  Storage  Tank  Installation  and  Construction  Standards 
For  Tanks  of  Volumes  Under  1100  Gallons 

A.  New  underground  storage  containers  shall  be  installed  by  a  manu- 
facturer's approved  installation  contractor  in  the  presence  of  the 
head  of  the  fire  department  or  his  agent.     Newly  installed  underground 
storage  containers  shall  be  surrounded  by  at  least  twelve  (12)  inches 
of  clean  sand  which  shall  also  be  placed  between  the  tank  and  a  firm 
base. 

B.  Every  new  or  replacement  tank  and  its  piping  shall  be  tested 
separately,  at  the  owner's  expense,  prior  to  its  being  buried.  The 
tank  shall  be  tested  by  air  pressure  at  not  less  than  3  and  not  more 
than  5  lbs.  per  square  inch.     The  piping  shall  be  tested  hydro- 
statically  to  150%  of  the  maximum  anticipated  pressure  of  the  system, 
or  tested  pneumatically,  after  all  joints  and  connections  have  been 
coated  with  a  soap  solution,  to  100%  of  the  maximum  anticipated 
pressure  of  the  system  but  not  less  than  50  lbs.  per  square  inch  guage 
at  the  highest  point  of  the  system.     After  the  tank  and  piping  have 
been  fully  buried,  all  subsequent  testing  of  underground  tanks  shall 
be  done  by  the  precision  test  in  accordance  with  the  provisions  of 
Pamphlet  No.  329,  Chapter  4-3-10,  of  the  National  Fire  Protection 
Association,  or  other  test  of  equivalent  or  superior  accuracy.  The 
owner  shall  furnish  the  head  of  the  Fire  Department  with  a  certified 
copy  of  the  results  of  all  testing  required  by  this  Section  9.15  which 
the  head  of  the  Fire  Department  shall  keep  with  the  records  of  the 
storage  facility. 

C.  Newly  installed  underground  storage  containers  shall  be  protected  from 
internal  and  external  corrosion  and  shall  be  of  a  design  approved  by 
the  Board  of  Health  and  the  head  of  the  fire  department.  The 
following  container  construction  systems  are  considered  to  provide 
adequate  corrosion  protection: 

1.  UL-listed  fiberglass  reinforced  plastic  (FRP); 

2.  UL-listed  steel  tanks  provided  with  cathodic  protection; 

3.  UL-listed  steel  tanks  with  bonded  fiberglass  coating; 

4.  UL-listed  double-walled  steel  tanks  with  cathodic  protection  or 
bonded  fiberglass  coating; 
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5. 


Other  container  construction  providing  equal  or  better  protection 
against  leakage  than  the  above  mentioned  containers  and  approved 
by  the  head  of  the  Fire  Department. 


D.     All  replacements  of  UST  must  comply  with  aforementioned  standards. 

Section  8;     Testing  of  Underground  Storage  Tanks  of  Volumes  Less  than  1100 
gallons 

A.  The  owner  of  every  existing  storage  facility  which  does  not  satisfy 
the  design  requirements  of  Section  7  shall  have  each  tank  and  its 
piping  tested,  at  the  owner's  expense,  during  the  10th,  13th,  15th, 
17th,  and  19th  year  after  installation,  and  annually  thereafter. 

B.  The  owner  of  every  kind  of  new  or  existing  tank  which  satisfies  all 
the  design  requirements  of  Section  7  shall  have  the  tank  and  its 
piping  tested,  at  the  owner's  expense,  during  the  15th  and  20th  years 
following  the  date  of  installation  and  at  2-year  intervals  thereafter. 


C.  If  no  staisfactory  evidence  of  the  installation  date  exists,  annual 
testing  shall  begin  upon  order  of  the  Fire  Department. 

D.  It  is  strongly  recommended  that  underground  tanks  be  removed  following 
expiration  of  manufacturer's  warrantly  or  20  years  after  installation. 

E.  All  testing  of  underground  storage  containers  shall  be  administered  by 
qualified  persons  approved  by  the  Fire  Department  which  shall  be 
notified  prior  to  administering  a  test.     The  owner  of  an  underground 
storage  container  shall,  within  one  week  of  their  receipt,  supply  to 
the  head  of  the  Fire  Department  a  certified  copy  of  all  test  results. 
The  head  of  the  Fire  Department  shall  keep  his  copy  with  the  records 
of  that  storage  facility. 

F.  Except  for  testing  performed  on  a  tank  and  its  piping  prior  to  their 
being  covered,  a  tank  shall  be  tested  by  any  final  or  precision  test 
not  involving  air  pressure  which  can  accurately  detect  a  leak  of  0.05 
gallon  per  hour  or  less  after  adjustment  for  relevant  variables  such 
as  temperature  change  and  tank  end  deflection,  and  which  has  been 
approved  by  the  Marshall.     Piping  deflection  shall  be  tested  hydro- 
statically  to  150%  of  the  maximum  anticipated  pressure  of  the  system. 

G.  The  head  of  the  Fire  Department  may  require  the  owner  of  any  existing 
tank  to  have  it  and  its  piping  tested,  at  the  owner's  expense,  in  any 
case  in  which  the  owner  has  failed  to  make  a  timely  application  for  a 
permit  as  required  under  Section  6. 

H.  If  any  of  the  testing  specified  in  this  subsection  discloses  a  leak, 
the  owner  of  the  storage  container  shall  immediately  comply  with  the 
requirements  of  Sections  8  and  9  of  this  ordinance.     If  any  owner 
fails  or  refuses  to  complete  a  required  test,  the  Fire  Department  may 
require  repair  or  removal  of  the  container. 


Section  9;     Report  of  Leaks  or  Spills 

A.     Any  person  who  is  aware  of  any  spill  or  loss  of  a  toxic  or  hazardous 
material  shall  report  such  spill  or  loss  immediately  to  the  head  of 
the  Fire  Department. 
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Section  10;  Removal  or  Repair  of  Underground  Storage  Tanks  of  Volumes  Less 
Than  1100  Gallons 


A.  All  leaking  storage  containers  affected  by  this  ordinance  must  be 
emptied  by  the  owner  or  operator  within  24  hours  of  leak  detection  and 
removed  or  repaired  by  the  owner  or  operator  as  specified  by  the  head 
of  the  Fire  Department  in  consultation  with  the  Board  of  Health. 

B.  No  underground  storage  container  affected  by  this  ordinance  shall  be 
removed,  or  repaired  unless  the  Fire  Department  has  issued  written 
instructions  to  protect  public  health  and  safety  during  the  removal  or 
repair,  or  unless  the  head  of  the  Fire  Department  or  Board  of  Health 
determine  that  an  emergency  exists. 

C.  All  underground  storage  containers  affected  by  this  ordinance  which 
the  owner  has  decided  to  take  out  of  service  for  a  period  of  less  than 
six  (6)  months  shall  promptly  notify  the  Fire  Department  of  the 
decision  and,  subject  to  their  direction,  have  all  the  product  and 
vapors  removed  from  the  container.     Before  any  such  container  may  be 
restored  to  service,  the  owner  shall  notify  the  Fire  Department  which 
may  require  that  the  owner  have  the  container  tested,  at  the  owner's 
expense.     Any  owner  of  a  container  affected  by  this  ordinance  which 
has  been  or  will  be  out  of  service  for  a  period  greater  than  six  (6) 
months  shall,  subject  to  the  directions  of  the  head  of  the  Fire 
Department,  have  all  the  product  and  vapors  removed  from  the 
container,  and  have  the  container  removed  or  filled  with  inert 
material,  and  have  the  fill  pipe  removed  or  capped  with  concrete. 

Section  lit  Enforcement 

A.  The  Fire  Department  and  its  agents  may  enter  upon  privately-owned 
property  for  the  purpose  of  performing  their  duties  under  this 
ordinance. 

B.  Any  person  who  violates  any  provision  of  this  ordinance  shall  be 
punished  by  a  fine  of  not  more  than  $300.     Each  day  or  portion  thereof 
during  which  a  violation  continues  shall  constitute  a  separate 
offense.     If  more  than  one,  each  condition  violated  shall  constitute  a 
separate  offense.     Upon  request  of  the  Fire  Department  and  Town 
Council  shall  take  such  legal  action  as  may  be  necessary  to  enforce 
this  ordinance. 

Section  12;  Costs 

A.     In  every  case  the  owner  shall  assume  responsibility  for  costs  incurred 
necessary  to  comply  with  this  ordinance*.     The  Fire  Department  may 
charge  the  owner  for  expenses  incurred  in  the  enforcement  of  the 
ordinance. 

*The  owner  shall  be  responsible  for  all  costs  of  recovering  and  properly 
disposing  of  any  product  that  has  leaked  and  for  all  costs  of  restoring  the 
environment,  including  groundwater  and  surface  water  to  an  acceptable 
condition. 
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Section  13;  Variances 


A.  The  Fire  Department  may  vary  the  application  of  any  provision  of  this 
ordinance,  unless  otherwise  required  by  law,  in  any  case  when,  in  its 
opinion,  the  applicant  has  demonstrated  that  an  equivalent  degree  of 
environmental  protection  required  under  this  ordinance  will  still  be 
achieved. 

B.  In  granting  a  variance,  the  Fire  Department  will  take  into  consider- 
ation the  direction  of  the  groundwater  flow,  soil  conditions,  depth  to 
groundwater,  size,  shape,  and  slope  of  the  lot,  and  existing  and 
future  water  supplies. 

C.  Any  denial  of  a  variance  shall  be  in  writing  and  shall  contain  a  brief 
statement  of  the  reasons  for  the  denial. 

Section  14:  Severability 

A.     The  invalidity  of  any  provision  of  this  ordinance  shall  not  affect  the 
validity  of  the  remainder. 
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j)  Water  Supply  Protection  Strateg\;*3 

MUNICIPAL  ROAD  SALT  POLICY 

Practices  for  Developing  Environmentally  Sensitive  Road  Salt  Policies  and 
Practices 

Developing  a  safe  and  effective  way  to  reduce  road  salt  use  and  thereby 
preventing  sodium  contamination  to  public  and  private  water  supplies  requires 
an  in-depth  investigation  and  analysis  of  groundwater  supplies,  sources  of 
salt  contamination,  traffic  and  highway  conditions  and  alternatives  to  road 
salt  use.     Based  upon  the  experiences  gained  from  reduced  road  salt 
demonstration  programs  implemented  in  the  Massachusetts  communities  of  Goshen, 
Cummington,  Belchertown  and  Pelham,  the  Pioneer  Valley  Planning  Commission  has 
developed  a  planning  process  designed  to  help  a  city  or  town  successfully 
develop  reduced  salt  policies  and  practices  tailored  to  their  own  needs  and 
circumstances.     This  same  planning  process  is  capable  of  being  applied  at  the 
local,  regional  or  statewide  level  in  Massachusetts. 

The  Essential  Steps  to  be  Carried  Out 

Step  #1  -  Identify  Existing  or  Potential  Road  Salt  Contamination  Problems 

Identify  areas  in  your  community  which  are  or  which  could  potentially  be 

adversely  affected  by  salt  contamination  problems.  Important  sources  of 

information  include  water  quality  test  results  (for  wells)  and  current  road 
salt  application  and  storage  practices. 

Step  #2  -  Establish  A  Local  Road  Salt  Advisory  Task  Force 

Local  officials  and  community  residents  can  be  invaluable  sources  of 
information,  ideas  and  assistance  in  assessing  local  water  supply 
contamination  problems  and  road  salting  practices.     Consequently,  a  local  Road 
Salt  Advisory  Task  Force  should  be  established,  made  up  of  people  representing 
the  Board  of  Public  Works,  City  Council  or  Board  of  Selectmen,  Board  of 
Health,  Highway  Superintendent,  Conservation  Commission,  Planning  Board  and 
concerned  citizens  to  guide  policy  development. 

Step  #3  -  Inventory,  Assess  and  Map  Local  Water  Supply  Resources 

In  order  to  determine  areas  in  a  given  community  which  are  experiencing,  or  in 
the  future  could  experience  road  salt  problems,  it  is  necessary  to  look  at 
both  surface  and  groundwater  resources  and  their  hydrologic  relationship  to 
potential  salt  contamination  sources.     This  can  best  be  done  by  mapping  the 
community's  public  water  supply  sources,  groundwater  aquifers,  any 
salt-tainted  private  or  public  wells,  watershed  boundaries,  rivers,  streams, 
and  the  predominent  directions  of  surface  or  groundwater  flow  ( see  example 
below).     Useful  sources  of  information  include:     Massachusetts  Department  of 
Environmental  Quality  Engineering  "Water  Supply  Protection  Atlas"  series;  the 
United  States  Geological  Survey's  surficial  geology  and  hydrology  maps;  and 
relevant  consultant  reports. 
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Step  #4  -  Identify 
Existing  and  Potential 
Sources  of  Contaminatioi 

Utilizing  well  prepared 
water  resource  maps,  it 
is  now  possible  to 
determine  sources  of 
road  salt  contamination 
problems.  Although 
road  salt  application 
has  often  been  found  to 
be  a  source  of  sodium 
contamination  in 
groundwater,  it  is  also 
essential  to  carefully 
examine  the  other 
factors  that  might  be 
increasing  the  sodium 
levels  found  in 
groundwater.  Potential 
sources  of  sodium, 
other  than  road  salt 
include: 

a.  Water  runoff  from  unprotected  salt  storage  areas  (local,  state,  or 
commercial ) . 

b.  Background  levels  of  sodium  emanating  from  natural  sources  (i.e.  saltwater 
intrusion ) . 

c.  Septic  tank  discharges. 

d.  Chemical  treatment  of  a  water  supply  (i.e.  water  softeners). 
Step  #5  -  Delineate  Salt-Sensitive  Areas 

Based  upon  the  location  of  water  supply  resources  along  with  known  or 
potential  sources  of  salt  contamination,  salt-sensitive  areas  can  be 
identified  and  delineated  by  a  community.     Salt-sensitive  areas  can  typically 
include: 

a.  Areas  already  subject  to  salt  contamination  problems. 

b.  Groundwater  (aquifers)  highly  vulnerable  to  salt  contamination. 

c.  Water  supply  reservoirs  and  watersheds  with  high  potential  for  salt 
contamination . 

State  and  local  roads  that  cross  designated  salt-sensitive  areas  should  be 
identified.     Data  should  then  be  collected  on  traffic  volumes  and  roadway 
conditions  for  these  roadway  sections.     In  determining  which  roadway  sections 
should  be  included  in  a  particular  reduced  road  salt  area,  it  is.  important  to 
consider  the  impact  salt  reductions  will  have  on  motorists.     It  may  be 
appropriate  to  limit  salt  reductions  to  relatively  straight,  flat  sections  of 
state  highway  and  larger  sections  of  less-traveled  secondary  roads. 
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Step  #6  -  Develop  Local 
Road  Salt  Policy 

Communities  should 
develop  and  adopt  a 
Road  Salt  Policy  which 
establishes  specific 
procedures  aimed  at 
minimizing  the  adverse 
impacts  of  road  salt  on 
local  water  supply 
resources  while 
maintaining  safe 
driving  conditions.  In 
Massachusetts  the 
development  of  a 
workable  reduced  salt 
policy  for  any 
community  will  require 
involvement  and 
cooperation  from  the 
following: 

a.  Municipal  Board  of 
Selectmen  or  City 
Council 

b.  Municipal  Board  of 
Health 

c.  Municipal  Highway 
Department 

d.  Massachusetts 
Department  of 
Public  Works 

e.  Massachusetts 
Department  of 
Environmental 
Quality  Engineering 


Figured  Contamination  Sources 
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f.     Regional  Planning  Commission 


g.  State  and/or  Local  Police  Department ( s ) 

h.  General  public 

Because  no  one  municipality  or  agency  can  be  responsible  for  all  of  the 
activities  contributing  to  the  prevention  of  salt  contamination  of 
groundwater,  the  responsibility  to  eliminate  sources  of  contamination  must  be 
shared  among  a  number  of  different  agencies  and  officials.     A  formal  agreement 
specifying  the  duties  for  which  each  agency  or  official  is  responsible  is, 
conseuqently ,  highly  desirable. 
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Such  agreements,  or  "Road  Salt  Policy  Statements"  should,  at  a  minimum, 
contain  the  following  elements: 

a.  A  description  of  road  salt  contamination  problems  that  exist  in  the 
community 

b.  designation  of  environmentally  sensitive  areas  and  roadways 

c.  recommended  best  management  practices  for  salt  application  on  both 
community-maintained  and  state-maintained  roadways 

d.  recommended  best  management  practices  for  salt  storage 

e.  procedures  for  public  notice  of  reduced  salt  application  levels  on 
specifically  designated  local  or  state  roadways 

f.  program  for  regularly  sampling  and  analyzing  salt-contaminated  wells 

g.  procedures  for  accounting  for  the  amount  of  salt  usage  on  designated 
roadways . 

Each  party  signing  a  community  Road  Salt  Policy  Statement  agrees  to  work 
cooperatively  to  meet  their  stated  obligations. 

Step  #7  -  Maintain  Roadways  Within  Designated  Environmentally  Sensitive  Areas 

In  order  to  protect  public  and  private  water  supplies  from  road  salt  contami- 
nation, roadways  located  within  designated  environmentally  sensitive  areas 
must  be  maintained  more  carefully  than  in  other  instances.  In  addition,  salt 
storage  and  dumping  of  salt-laden  snow  and  ice  cannot  occur  within  designated 
senstive  areas,  unless  no  other  options  exist.  Road  salt  storage  and  loading 
areas  should  occur  in  a  shed  or  structure  located  on  an  impermeable  pad. 

Reduced  road  salt 
programs  require  that 
highway  maintenance 
personnel  spend  more 
time  clearing  roads  of 
ice  and  snow.     Often  a 
special  truck  with  a 
calibrated  spreader  must 
be  assigned  to  a  reduced 
salt  area  to  apply 
specialized  sand-to-salt 
mixtures  or  other 
alternative  types  of 
de-icing  chemicals. 
Train-  ing  should  be 
provided  for  highway 
maintenance  personnel  on 
control  of  de-icing 
material  applications. 
Consequently, 
maintaining  a  reduced 
salt  area  will  cost  more 
than  the  routine  snow 
and  ice  control 
practices . 
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As  a  general  rule,  re-duced  road  salt  areas  will  require  one  or  more  of  the 
following: 

a.  Extra  plowing  and  sanding  in  lieu  of  road  salt; 

b.  Alternative  de-icing  chemicals  such  as  calcium  magnesium  acetate  ( CMA ) , 
calcium  chloride; 

c.  Providing  a  closed,  bermed  drainage  system  to  channel  roadway  run-off  away 
from  nearby  public  or  private  wells. 

Step  #8  -  Conduct  Public  Education  and  Awareness  Campaign 

Even  the  best  laid  plans  for  reducing  salt  use  on  highways  can  go  awry  if  the 
motoring  public  is  not  forewarned  that  extra  driving  caution  must  be  exercised 
in  reduced  road  salt  areas.     In  cases  where  road  salt  reductions  were  made 
without  adequate  public  notification,  highway  accidents  and/or  motorists' 
complaints  resulted  in  cancellation  of  the  program.     Therefore,  it  is 
important  to  realize  that  a  strong  public  education  and  awareness  campaign  is 
crucial  to  the  success  of  any  reduced  road  salt  program.     The  responsibility 
for  implementing  the  education  and  public  awareness  campaign  should  be  shared 
by  the  Massachusetts  Department  of  Public  Works  and  the 
community,  with 
assistance  from  the 
regional  planning 
agency. 

Cautionary  signs  should 
be  placed  at  the 
beginning  and  end  of 
designated  reduced  road 
salt  areas.     The  signs 
should  inform  drivers 
that  reduced  speeds  and 
extra  caution  are 
necessary.  If 
possible,  signs  should 
also  indicate  that  the 
primary  reason  for 
reducing  the  service 
level  of  the  roadway  in 
question  is  to  protect 
a  water  supply  resource. 

Public  hearings  should  be  held  jointly  by  the  Massachusetts  Department  of 
Public  Works  and  the  host  community  to  inform  the  public  in  advance  of  the 
city  or  town's  reduced  salt  policy.     Broad  media  coverage  should  be  encouraged 
by  distributing  press  releases  and  public  service  announcements. 
Informational  flyers  describing  the  reduced  salt  program  could  be  included  in 
communitywide  mailings  (i.e.  water  or  tax  bills).     posters  could  be  placed  in 
town  halls,  schools,  post  offices,  banks,  etc.     Public  announcements  could  be 
made  at  Town  Meetings  and  other  public  meetings. 

Step  #9  -  Conduct  Water  Quality  Monitoring 

Sodium  and  chloride  levels  should  be  monitored  on  a  regular  basis  in  public 
and  private  wells  within  a  reduced  road  salt  area.     Frequent  monitoring  will 
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be  useful  in  assessing  the  affect  of  reduced  salt  application  on  sodium 
contaminated  wells.     Well  samples  should  be  collected  by  a  representative  from 
the  city  or  town's  Board  of  Health.     Assistance  with  sample  analysis  may  be 
available  from  the  Massachusetts  Department  of  Environmental  Quality 
Engineering. 

Step  #10  -  Accounting 
for  Road  Salt  Usage 

Following  each  winter 
storm,  public  works 
personnel  should  be 
required  to  report  on 
the  total  amount  of 
deicing  materials  used, 
sand-salt  mixtures,  the 
area  of  roadway 
covered,  and  the 
results.     Use  of  a 
standardized  reporting 
form  to  record  such 
data  and  regular 
analysis  of  results  can 
improve  the  economic  efficiency  of  the  snow  removal  effort  and  prevent  overuse 
of  de-icing  chemicals  that  can  adversely  affect  the  environment. 

Summaries  of  salt  use  should  be  distributed  to  community  officials  and  other 
involved  agency  personnel  (e.g.  DEQE,  regional  planning  agency)  for  monitoring 
and  review. 
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MODEL  ROAD  SALT  POLICY  STATEMENT 


TOWN  OF  GRANBY 


OVERVIEW  OF  THE  ROAD  SALT  PROBLEM 

Salt  has  been  used  for  many  years  to  de-ice  streets  and  highways  in  order 
to  provide  safe  driving  conditions  for  our  increasingly  mobile  and 
automobile-dependent  society.     Motorists  have  come  to  expect  "bare 
pavement"  road  conditions  year-round,  regardless  of  seasonal  or  weather 
conditions.     This  has  placed  a  heavy  burden  on  highway  officials  to 
provide  the  highest  level  of  service  possible,  and  has  resulted  in  a  heavy 
dependence  on  the  use  of  road  salt. 

However,  the  application  and  storage  practices  of  de-icing  chemicals  have 
been  found  to  be  directly  related  to  rising  sodium  and  chloride  levels  in 
municipal  and  private  water  supplies.     According  to  the  Massachusetts 
Department  of  Environmental  Quality  Engineering,  in  1985,  86  of 
Massachusetts'   351  communities  were  identified  as  having  public  water 
supplies  with  elevated  sodium  levels.     This  includes  the  Belchertown  and 
Cummington  municipal  supplies  in  the  Lower  Pioneer  Valley  Region.  In 
addition,  a  number  of  private  wells  have  been  contaminated  so  badly  by 
salt  that  they  have  been  abandoned,  notably  in  Pelham  and  Goshen. 

Road  salt  is  composed  of  two  elements,  sodium  and  chloride.     Sodium  has 
the  most  significant  impact  on  public  health.     Some  researchers  have 
documented  that  excessive  sodium  intake  by  humans  increases  blood  pressure 
and  causes  stress  on  persons  with  cardiovascular,  kidney  or  liver 
diseases.     For  this  reason,  Massachusetts  has  established  a  state  drinking 
water  standard  for  sodium  of  20  milligrams  per  liter.     When  any  public 
water  supply  reaches  a  sodium  level  of  20  milligrams  per  liter,  the  public 
using  the  water  supply  must  be  notified.     Sodium  is  contributed  to 
groundwater  from  de-icing  salt  storage  and  application,  from  human  wastes 
and  washing  products  via  septic  systems,  and  from  naturally-occurring 
geologic  deposits. 

The  use  of  road  salt  for  de-icing  roadways  has  other  environmental  and 
economic  impacts,  including  accelerated  auto  corrosion,  highway  bridge 
deck  corrosion,  as  well  as  damage  to  roadside  vegetation  and  soils. 

CHRONOLOGY  OF  SALT  CONTAMINATION   IN  GRANBY 

Granby  is  a  growing  suburban/rural  Western  Massachusetts  community  with  a 
1980  population  of  5380.     The  principal  highway  access  to  the  town  is  via 
Route  202,  a  state  highway  also  known  in  Granby  as  State  Street  and 
Belchertown  Road.     A  two-lane  road,  Route  202  serves  as  a  major  artery  for 
travel  between  Holyoke  and  Belchertown.     The  Massachusetts  Department  of 
Public  Works  (MDPW)  maintains  Route  202  from  its  headquarters  in 
Belchertown.     Other  local  roads  are  maintained  by  the  Granby  Highway 
Department. 

In  1967,  Granby  residents  first  became  aware  that  private  wells  along 
Route  202  and  on  several  local  roads  were  becoming  contaminated  with 
excessive  levels  of  salt.     In  1974,  the  Mass.  Department  of  Public  Health 
conducted  an  investigation  of  elevated  sodium  and  chloride  levels 
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in  private  wells,  including  the  West  Street  School,  in  the  Porter  Street 
and  West  Street  areas.     The  DPH  concluded  that  a  major  source  of  sodium 
chloride  contamination  was  the  town's  salt  storage  area  on  Porter 
Street.     The  DPH  report  states  that  "it  would  appear  that  drainage  from 
the  storage  pile  is  penetrating  cracks  and  crevices  in  the  ledge 
formation  in  several  sections  of  the  area  and  is  reaching  the  private 
water  supply  aquifers".     (Iantosca,  1975).     The  Town  of  Granby  followed 
DPH's  advice  that  the  salt  storage  area  be  moved  to  another  area.  Since 
the  salt  pile  was  moved,  sodium  levels  in  the  West  Street  School  well 
have  declined  from  375  parts  per  million  (ppm)  in  March,  1977  to  36  ppm 
in  June  of  1981. 

Unfortunately,  removal  of  the  town  salt  pile  did  not  abate  salt  problems 
in  the  wells  of  numerous  residents  along  State  Street  (Route  202).  The 
Granby  Board  of  Health  has  estimated  that  as  many  as  50  homes  along 
Route  202  and  in  the  town  center  may  be  affected.     In  1985,  the  Pioneer 
Valley  Planning  Commission  began  taking  water  samples  from  16  homes  and 
businesses  along  Route  202.  Of  these  wells,  14  were  experiencing 
elevated  sodium  levels  and  six  were  exceeding  the  state's  sodium 
standard  for  drinking  water  of  20  milligrams  per  liter  (mg/1).     The  most 
severe  contamination  occurs  around  the  town  center,  where  sodium  levels 
in  private  wells  range  from  60  mg/1  to  110  mg/1. 

III.  GROUNDWATER  HYDROGEOLOGY  IN  GRANBY 

Granby  does  not  have  a  municipal  water  supply,  and  residents  depend  upon 
private  wells  for  water  supply.     Almost  all  of  the  private  wells  along 
Route  202  (State  Street)  are  drilled  into  bedrock.     Bedrock  is  generally 
close  to  the  ground  surface  in  many  areas,  the  upper  layers  ranging  in 
depth  from  five  to  eighty  feet.     Well  depths  along  Route  202  range  from 
100  to  250  feet.     In  most  areas,  the  bedrock  is  mantled  with  a  layer  of 
till. 

Groundwater  is  recharged  in  the  bedrock  aquifers  by  precipitation  which 
percolates  through  the  till  layer  to  reach  bedrock  fractures,  or  which 
directly  enters  bedrock  outcrops  through  joints  and  bedding  plane 
openings . 

IV.  AREAS  OF  EXISTING  SODIUM  CONTAMINATION  IN  GRANBY 

Based  upon  water  samples  collected  by  Pioneer  Valley  Planning  Commission 
and  analyzed  by  the  Massachusetts  Department  of  Environmental  Quality 
Engineering,  there  are  known  to  be  at  least  14  private  wells  along  Route 
202  in  Granby  experiencing  elevated  sodium  levels.     Six  of  these  wells 
including  Town  Hall  and  the  East  Meadow  School  had  sodium  levels  in 
excess  of  state  water  quality  standards.     It  should  be  noted  that  only  a 
small  percentage  of  the  numerous  private  wells  along  Route  202  in  Granby 
have  been  sampled. 

The  attached  map,  "Granby  Road  Salt  Monitoring  Program"  illustrates  the 
locations  of  wells  with  elevated  sodium  levels  in  Granby.  Although 
there  is  a  heavy  concentration  of  salt-tainted  wells  near  Granby  center, 
there  are  affected  wells  along  nearly  the  entire  length  of  Route  202  in 
Granby. 
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V.  SOURCES  OF  SODIUM  CONTAMINATION   IN  GRANBY 


In  general,  elevated  sodium  elvels  in  wells  can  be  caused  by  a  variety 
of  sources,  including  septic  tanks,  roadsalt  application  and  uncovered 
salt  piles.     Granby  did  have  a  problem  with  an  uncovered  salt  storage 
area  near  the  West  Street  School  which  contaminated  the  school's  well. 
However,  in  1980,  the  town's  salt  stockpile  was  moved  to  a  new  covered 
shed  in  another  location.     Since  the  salt  pile  was  moved,  sodium  levels 
have  dropped  dramatically  in  the  West  Street  School  well.  However, 
sodium  levels  in  private  wells  adjacent  to  Route  202  have  remained  high, 
indicating  the  town's  former  salt  pile  is  not  the  source  of  pollution 
for  these  wells. 

Septic  tank  failures  have  also  been  the  source  of  well  pollution  in 
Granby.     According  to  a  detailed  study  of  Granby 's  groundwater 
resources,   "Geology  and  Groundwater  Resources  of  Granby,  Massachusetts" 
(Althoff,  1967)  there  are  a  number  of  private  wells  in  Granby  which  show 
high  salt  (chloride)  concentrations,  but  also  exhibit  elevated  levels  of 
other  pollutants  such  as  nitrates  and  coliform  bacteria,  indicating  that 
septic  sewage  is  the  probable  source  of  pollution.     However,  detailed 
analysis  of  several  wells  along  State  Street  (Route  202)  indicated  that 
sanitary  analysis  was  normal,  suggesting  that  road  salt  application  is 
the  probable  source  of  pollution. 

VI.        ENVIRONMENTALLY  SENSITIVE  AREAS 

Since  Granby  does  not  have  a  municipal  water  supply,  homes  along  Route 
202  and  elsewhere  in  town  rely  on  individually-owned  on-site  wells  for 
their  water  supply.     There  are  approximately  130  homes  served  by  private 
wells  located  immediately  adjacent  to  Route  202.     In  addition,  Granby 
has  identified  a  site  for  a  potential  future  municipal  water  supply 
well,  off  School  Street.     The  aquifer  recharge  area  for  the  School 
Street  site  encompasses  approximately  one  mile  of  Route  202  in  east 
Granby.     Granby 's  water  resources  are  illustrated  in  detail  on  the  map, 
"Surface  and  Groundwater  Resources  for  the  Town  of  Granby",  prepared  by 
the  Pioneer  Valley  Planning  Commission,  copies  of  which  are  on  file  with 
the  Granby  Board  of  Selectmen  and  the  PVPC. 

Based  upon  careful  analysis  of  Granby 's  aquifers  and  recharge  areas, 
locations  of  existing  private  wells  and  future  municipal  wells  and  areas 
of  existing  road  salt  contamination,  it  is  recommended  that  an 
environmentally  sensitive  area  be  designated  to  protect  existing  private 
and  potential  municipal  water  supplies  in  Granby.     The  sensitive  area 
should  be  made  known  to  all  salt  users.     It  is  further  recommended  that 
MDPW  and  town-maintained  roadway  sections  be  designated  as 
environmentally  sensitive  as  illustrated  in  Map  Two  and  as  described  in 
the  following  sections: 

!•     Designation  of  MDPW-Majntained  Sensitive  Areas: 

It  is  recommended  that  the  following  roadway  sections  in  Granby  be 
designated  as  an  environmentally  sensitive  area,  under  the 
provisions  set  forth  in  this  agreement  between  the  Town  of  Granby, 
the  Massachusetts  Department  of  Public  Works  and  the  Massachusetts 
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Department  of  Environmental  Quality  Engineering: 


Route  202,  entire  length  in  Granby,  from  South  Hadley  town  line  east 
approximately  5.5  miles  to  Chicopee  Street  intersection. 

This  is  a  relatively  flat  5.5  mile  section  of  roadway,  with  few 
natural  winter  driving  hazards,  with  the  exception  of  the  Town 
Center  and  the  "Five  Corners"  intersection  at  Pleasant  Street. 

In  accordance  with  policy  set  forth  in  the  Final  Environmental 
Impact  Report  for  Snow  and  Ice  Control,  the  Massachusetts  Department 
of  Public  Works  shall,  upon  being  advised  by  the  Masaschusetts 
Department  of  Environmental  Quality  Engineering  of  water  supply 
sources  which  are  environmentally  sensitive  to  road  salt 
contamination,   "take  all  feasible  means  immediately  to  institute  a 
low  salt  selective  level  of  service  policy  on  stretches  of  State 
highways  where  salt  application  might  adversely  affect  water  quality 
of  such  sources".     The  procedure  to  be  used  by  MDPW  in  implementing 
this  policy  includes:     reduction  in  the  frequency  of  application; 
increased  emphasis  on  treatment  of  ice  sensitive  areas;  use  of 
calibrated  equipment;  closer  monitoring  and  increased  reporting; 
and,  intensification  of  field  personnel  training. 

In  addition  to  this  procedure,  specific  Best  Management  Practices 
for  road  salt  application,  which  are  described  in  the  following 
section  (see  Salt  Application  -  MDPW),  should  be  employed  in  the 
Route  202,  Granby  environmentally  sensitive  area. 

2.     Designation  of  Town-Maintained.  Sensitive  Areas: 

Road  salt  run-off  from  numerous  town-maintained  primary  and 
secondary  roadways  could  have  long-term  adverse  impacts  on  Granby' s 
surface  and  groundwater  resources.     Almost  all  of  Granby' s  land 
area,  either  directly  or  indirectly,  recharges  these  water 
resources.     Consequently,  rather  than  designating  only  a  few 
roadways  in  Granby  as  environmentally  sensitive  areas,  it  is 
recommended  that  Granby  adopt  an  environmentally  sensitive  road 
salting  policy  for  the  town  as  a  whole.     Granby  should  employ  Best 
Management  Practices  for  road  salt  application  and  storage  as 
described  in  the  sections,   "Salt  Application-Town  of  Granby"  and 
"Salt  Storage-Town  of  Granby". 

VII.      RECOMMENDED.  BEST  MANAGEMENT  PRACTICES 

A       SALT  APPLICATION  -  MASSACHUSETTS  DEPARTMENT  OF  PUBLIC  WORKS 

Within  the  designated  Route  202  environmentally  sensitive  area,  the 
following  Best  Management  Practices  for  salt  application  are 
recommended  for  implementation  by  the  Massachusetts  Department  of 
Public  Works,  the  Town  of  Granby  and  the  Massachusetts  Department  of 
Environmental  Quality  Engineering.     These  recommendations  have  been 
developed  as  a  compromise  solution  in  order  to  maintain  safe  driving 
conditions  while  protecting  water  supply  resources  from  salt 
contamination . 
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1.     Determine  Levels  of  Service: 


Level  of  Service  refers  to  a  classification  system  designed  to 
indicate  the  degree  of  winter  roadway  maintenance  necessary  to 
maintain  safe  conditions  on  a  given  roadway  type.     The  level  of 
service  of  a  given  roadway  should  be  determined  prior  to  the  winter 
season  based  upon  traffic  volumes,  road  type,  environmentally 
sensitive  areas  and  weather  conditions.     At  the  present  time,  the 
Massachusetts  Department  of  Public  Works  does  not  normally  designate 
roadway  levels  of  service.     Levels  of  service  have  been  recommended 
by  the  National  Transportation  Research  Board  and  the  Environmental 
Protection  Agnecy  in  order  to  give  management  better  control  over 
use  of  chemicals.     Accordingly,  it  would  be  most  advantageous  if  a 
level  of  service  system  could  be  developed  by  the  MDPW  to  meet 
specific  needs  and  characteristics  of  the  Commonwealth. 

2.     Traffic  and  Highway  Safety  Concerns  on  Route.. 202 

Route  202  or  State  Street  is  the  major  north-south  arterial  highway 
connecting  Granby  to  the  metropolitan  Springfield  area.     Many  Granby 
residents  commute  to  work  on  Route  202,  which  had  an  average  daily 
traffic  count  of  9402  in  1984.     There  are  several  locations  along 
Route  202  in  Granby  which  could  be  hazardous  during  winter  driving 
conditions  if  not  treated  carefully.     These  areas  are  the  Route 
202-Morgan  Street  intersection  (or  "Five  Corners"  area)  and  the  Town 
Center  area,  where  Route  202  ascends  a  hill  and  winds  through 
several  tight  curves.     Unfortunately,  these  same  areas  are  also  the 
location  of  many  of  Granby' s  sodium-tainted  wells,  and  consequently 
need  reduced  salt  treatment.     This  situation  increases  the  need  for 
adequate  warning  signs  in  these  areas  and  other  methods  of  public 
notification . 

3 •     Salt  Application  Rates  and  Mixtures; 

In  Massachusetts  Department  of  Public  Works  District  2,  which 
includes  Route  202  in  Granby,  the  current  salt  application  practice 
includes  the  use  of  a  sand  and  salt  mixture  and  a  standard 
application  rate  of  300  pounds  per  lane  mile.     An  annual  spring 
clean-up  is  undertaken  to  remove  sand  from  all  state-maintained 
routes . 

In  the  Granby  Route  202  environmentally  sensitive  area,  the  amount 
of  sodium  chloride  used  should  be  generally  reduced  by  application 
of  smaller  amounts  with  less  frequency.     Annual  spring  clean-up 
practices  should  continue. 

Based  upon  MDPW's  previous  experiences  with  reduced  salt  areas  on 
state  highways  in  Goshen,  Cummington,  Belchertown  and  Pelham  during 
the  period  1983-86,  a  salt  reduction  program  should  be  designed  for 
Route  202  in  Granby.     Results  from  these  reduced  salt  areas  indicate 
that  sand-to-salt  mixtures  ranging  from  1:1  to  19:1  can  be  used  in 
response  to  changing  weather  conditions.     Average  salt  application 
rates  as  low  as  46  pounds  per  lane  mile  were  used  on  Route  202  in 
Belchertown. 

4.     Other  Alternatives  to  Salt: 

The  Massachusetts  Department  of  Public  Works  is  currently  planning 
to  test  a  new  de-icing  chemical,  calcium  magnesium  acetate  (CMA),  on 
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a  selected  state  highway  in  Massachusetts  during  1986-87. 
Preliminary  results  indicate  that  CMA  exhibits  de-icing 
characteristics  similar  to  sodium  chloride,  with  considerably 
reduced  impact  on  health,  the  environment  and  corrosion.     The  MDPW 
should  continue  to  investigate  the  feasibility  of  using  calcium 
magnesium  acetate  or  other  salt  substitutes  in  designated 
environmentally  sensitive  areas. 

5.     Salt  Application.Prooedure: 

The  exact  procedure  to  be  followed  in  combatting  any  storm  will 
depend  upon  the  temperature,  the  condition  of  the  pavement,  the 
nature  of  the  precipitation  and  the  forecast  at  the  beginning  of  the 
storm.     This  document  will  not  attempt  to  describe  procedures  to  be 
used  in  each  possible  situation.     However,  the  following  BMP's  are 
recommended  to  minimize  chemical  application: 

a.  Ground  speed  controllers  should  be  used  for  all  spreaders. 

b.  Spreaders  should  be  calibrated  before  the  winter  season,  using 
the  designated  sand/salt  mixture. 

c.  Equipment  should  be  maintained  in  efficient  working  order. 

d.  De-icing  material  treatments  should  emphasize  high  accident  risk 
areas  such  as  intersections,  hills  and  curves,  while  minimizing 
treatment  of  relatively  straight,  level  areas. 

e.  Driver  training  sessions,  such  as  those  held  by  the 
Massachusetts  Department  of  Public  Works,  should  be  continued  on 
an  annual  basis,  and  expanded  to  include  special  techniques  for 
minimizing  chemical  applications  in  environmentally  sensitive 
areas . 

VIII.   PUBLIC  NOTICE  OF  REDUCED  SERVICE  LEVEL  -  MDPW  AND  TOWN  OF  GRANBY 

For  a  reduced  road  salt  program  to  succeed,  it  is  essential  that  the 
motoring  public  be  given  adequate  prior  notice  that  extra  driving 
caution  and  reduced  speeds  will  be  necessary  within  the  designated 
environmentally  sensitive  areas.     Specific  aspects  of  the  responsibility 
for  public  notice  should  rest  with  the  MDPW,  the  DEQE  and  the  Town. 
These  responsibilities  are  allocated  in  detail  as  follows: 

1-     Cautionary  Signs: 

Because  Route  202  is  a  state-maintained  route,  the  MDPW  should  be 
responsible  for  placing  cautionary  signs  at  the  beginning  and  end  of 
the  designated  environmentally  sensitive  area.     Signs  should  also  be 
placed  at  the  approaches  to  the  two  hazardous  sections  of  Route  202, 
which  are  the  Town  Center  area  and  the  Morgan  Street  Intersection. 
The  signs  should  inform  drivers  that  they  should  reduce  winter 
driving  speeds.     The  following  is  an  example  of  a  sign  which  is 
recommended  to  be  placed  at  the  beginning  of  the  sensitive  area: 

CAUTION  -  Reduced  Salt  Area  Next  5.5  Miles  -  25  M.P.H. 
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The  signs  should  be  large  enough  to  be  clearly  visible  to  motorists, 
with  a  black  legend  on  a  yellow  background. 

2.  Public  Forum: 

The  DEQE,  Town  of  Granby,  and  Pioneer  Valley  Planning  Commission 
should  be  responsible  for  organizing  a  public  forum  to  inform  the 
public  of  the  environmentally  sensitive  area  policy.     The  MDPW 
should  participate  in  the  public  forum. 

3 .  Media  Releases; 

The  MDPW  should  be  responsible  for  sending  out  media  releases  to 
notify  the  public  of  the  environmentally  sensitive  area  policy  via 
newspapers,  radio  and  television. 

4.  Public  Awareness  Campaign? 

The  Town  of  Granby  should  take  a  major  role  in  the  public  awareness/ 
education  effort.     This  role  should  include: 

a.  Insuring  adequate  media  coverage  through  press  releases,  public 
service  announcements,  and  public  meetings. 

b.  Include  notification  of  environmentally  sensitive  area  policies 
in  Town  Meetings  and  other  public  meetings. 

c.  Include  educational  pamphlets  or  flyers  in  townwide  mailings 
(such  as  tax  or  water  bills,  voter  information). 

d.  Placement  of  posters  reminding  drivers  of  winter  rules  on 
bulletin  boards  in  the  town  hall,  high  schools,  churches,  post 
offices,  banks,  etc. 

e.  Continuation  of  the  public  awareness/education  efforts  on  an 
annual  basis  to  remind  drivers  and  inform  new  drivers. 

The  Town  Conservation  Commission  should  be  designated  to  take 
primary  responsibility  for  carrying  out  these  activities.     The  cost 
for  printing  educational  pamphlets  and  posters  should  be  less  than 
$50.     Postage  costs  can  be  minimized  or  eliminated  by  enclosing  the 
pamphlets  in  town  mailings. 

ACCOUNTING  FOR  SALT  USAGE  -  MDPW  AND  DEPARTMENT  OF  ENVIRONEMTAL  QUALITY 
ENGINEERING 

Proper  accounting  procedures  should  be  implemented  after  each  storm  to 
determine  the  amount  of  de-icing  materials  used,  the  area  covered, 
weather  conditions,  and  results.     Use  of  a  standardized  reporting  form 
to  record  such  data,  and  regualr  analysis  of  results  can  improve  the 
economic  efficiency  of  the  snow  removal  effort  and  prevent  overuse  of 
environmentally  harmful  chemicals. 

MDPW  currently  uses  a  standardized  reporting  form.     It  is  recommended 
that  a  reporting  form  be  completed  by  the  MDPW  District  Office  after 
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each  winter  storm.     Copies  of  each  reporting  form  should  then  be 
forwarded  to  the  regional  office  of  the  Department  of  Environmental 
Quality  Engineering  ( DEQE )  for  review. 

The  Department  of  Environmental  Quality  Engineering  regional  office 
should  be  responsible  for  reviewing  the  submitted  MDPW  road  salt 
reporting  forms,  as  well  as  reviewing  any  updated  chemical  analysis 
results  from  public  or  private  water  supplies  within  the  environmentally 
sensitive  area.     The  regional  DEQE  of ice  should  monitor  and  comment  on 
the  relationship  of  reduced  salting  practices  being  employed  with  the 
sodium  levels  in  the  public  and  private  water  supplies  within  the 
environmentally  sensitive  area. 

MDPW  and  DEQE  personnel  should  establish  and  maintain  contact  at  the 
regional  office  level  in  order  to  facilitate  any  road  salt  policy 
adjustments  necessary  to  insure  the  protection  of  water  supplies  from 
contamination . 

SALT  APPLICATION  -  TOWN  OF  GRANBY 

In  adopting  an  environmentally  sensitive  town  road  salting  policy,  the 
Town  of  Granby  should  implement  the  following  Best  Management  Practices 
for  salt  application. 

1 •     Determine  Levels  of  Service : 

As  stated  in  the  previous  section,  levels  of  service  for  snow  and 
ice  control  on  a  roadway  should  be  determined  prior  to  the  winter 
season  based  upon  traffic  volumes,  road  type,  environmentally 
sensitive  areas,  and  weather  conditions. 

2 .  Salt  Application  Rates  and  Mixtures; 

Salt  application  mixtures  and  rates  should  be  determined  according 
to  the  level  of  service  of  the  roadway.     Presently,  Granby  is  using 
a  sand-to-salt  ratio  of  10:1  on  roads  which  are  town  maintained.  In 
the  designated  environmentally  sensitive  areas,  the  amount  of  sodium 
chloride  used  should  be  minimized.     The  Environmental  Protection 
Agnecy ' s  Manual  for  De-icing  Chemicals:     Application  Practices 
recommends : 

"Abrasives  should  be  used  with  little  or  no  use  of  chemicals  in 
locations  where  traffic  is  not  heavy  enough  to  remove  them 
rapidly  from  the  road.     A  mixture  of  20  parts  of  sand  and  one 
part  salt  (the  minimum  amount  required  to  keep  a  sand  pile  from 
freezing)  often  results  in  sufficient  melting  action  to  provide 
an  adequate  level  of  service  on  secondary  roads  and  roads  in 
residential  areas." 

3 .  Public  Notice  of  Reduced  Service  Level : 

As  noted  previously,  adequate  public  notice  must  be  given  for  a 
reduced  road  salt  program  to  succeed  in  environmentally  sensitive 
areas.     The  town  should  undertake  a  program,  similar  to  that  which 
has  been  outlined  for  Route  202  to  insure  that  motorists  reduce 
speeds  and  exercise  extra  caution  when  driving  in  the  reduced  road 
salt  areas.     (See  MDPW  Best  Management  Practice  Recommendations.) 
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4.     Salt  Application  Procedure: 


Please  note  recommendations  made  in  the  previous  section  for  MDPW. 
Ground  speed  controllers  should  be  used  for  all  spreaders. 
Spreaders  should  be  calibrated  before  the  winter  season,  using  the 
designated  sand/salt  mixture.     Equipment  should  be  maintained  in 
efficient  working  order. 

5.     Accounting  of  Salt  Usage: 

Proper  accounting  procedures  should  be  implemented  after  each  storm 
to  determine  the  amount  of  de-icing  materials  used,  the  area 
covered,  weather  conditions,  and  results.     Use  of  a  standardized 
reporting  form  to  record  such  data,  and  regular  analysis  of  results, 
can  improve  the  economic  efficiency  of  the  snow  removal  effort  and 
prevent  overuse  of  environmentally  harmful  chemicals. 

XI.  SALT  STORAGE  -  TOWN  OF  GRANBY 

In  order  to  avoid  road  salt  contamination  from  salt  storage,  Granby 
should  follow  Best  Management  Practices  for  salt  storage.     Granby  has 
already  taken  a  major  step  in  the  right  direction  in  placing  the  town 
salt  pile  in  a  covered  storage  shed.     Implementation  of  the  following 
BMP's  will  insure  that  salt  contamination  does  occur  as  a  result  of 
drainage  or  handling. 

1 •     Provide  for  Drainage: 

The  build-up  of  salt  brine  in  storage  sheds,  around  storage  piles 
and  in  the  vicinity  of  storage  areas  should  be  avoided.  Brine 
build-up  and  associated  environmental  problems  can  be  avoided  by: 
(1)  proper  design  of  storage  sheds;   (2)  covering  and  sloping  storage 
piles  to  provide  for  drainage;  and  (3)  collection  of  any  brine  that 
may  develop. 

2.     Handling  of  Road  Salts 

There  are  four  basic  procedures  to  ensure  easy  handling,  proper 
application  and  to  reduce  waste  of  road  salts:     (1)  keep  the 
chemicals  dry  through  proper  storage;   (2)  keep  handling  area 
unobstructed  and  clean  of  spilled  chemicals;   (3)  reduce  unnecessary 
handling  through  proper  planning  of  shipments;  and  (4)  shield  truck 
loading  operation  from  wind  and  weather. 

XII.  CONCLUSION 

The  contamination  of  private  water  supplies  by  sodium  chloride  has  been 
occurring  in  Granby  since  1967.     Studies  have  concluded  that  the  most 
likely  source  of  sodium  is  the  application  of  de-icing  road  salts  on 
Route  202.     The  time  has  come  to  take  action  to  reduce  the  amount  of 
road  salt  being  applied  to  Route  202  and  other  local  roads  in  the  Granby 
environmentally  sensitive  area,  and  to  insure  that  proper  salt  storage 
practices  are  undertaken. 
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This  arrangement  between  the  Town  of  Granby,  the  Massachusetts 
Department  of  Public  Works  and  the  Massachusetts  Department  of 
Environmental  Quality  Engineering  sets  forth  specified  Best  Management 
Practices  for  road  salt  application  and  storage  to  be  implemented  within 
a  designated  environmentally  sensitive  area.     These  measures  are 
designed  to  reduce  the  salt  contamination  of  water  supplies,  while 
maintaining  safe  driving  conditions  as  well. 

The  signatories  of  this  document  agree  to  work  toward  implementation  of 
the  Best  Management  Practices  as  outlined  in  the  preceding  statement. 
This  cooperative  effort  should  reduce  the  amount  of  salt  that  eventually 
reaches  surface  and  groundwater  supplies,  and  thereby,  protect  the 
public  health. 


Granby  Board  of  Selectmen 


Commissioner,  Massachusetts  Department 
of  Environmental  Quality  Engineering 


Commissioner,  Massachusetts  Department 
of  Public  Works 


212 


i^lWater  Supply  Protection  Strategy#4 

LAND  ACQUISITION 

The  most  effective  and  the  only  permanent  method  to  protect  water  supplies  is 
for  municipalities  to  acquire  lands  adjacent  to  public  wells  and  reservoirs. 
Under  the  Aquifer  Land  Acquistion  Program,  the  Massachusetts  Department  of 
Environmental  Quality  Engineering  provides  grants  to  communities  or  water 
districts  of  up  to  $500,000  for  the  acquisition  of  lands  within  the  aquifer 
recharge  areas  for  public  wells.     The  program  also  allows  communities  to 
utilize  up  to  $50,000  of  the  grant  amount  to  undertake  hydrogeologic  studies 
to  accurately  define  their  recharge  areas.     As  of  1987,  the  Pioneer  Valley 
Planning  Commission  has  prepared  grant  applications  to  assist  six  groups  of 
communities  to  successfully  secure  Aquifer  Land  Acquisition  grants  including: 

•  Hadley 

•  Belchertown-Amhert-Pelham 

•  Easthampton 

•  Southampton 

•  Palmer-Bondsville 

•  Williamsburg 

Unfortunately,  no  similar  grant  program  exists  to  assist  communities  in 
acquiring  watershed  lands  surrounding  public  reservoirs.     However,  in  most 
cases,  communities  served  by  surface  supplies  acquired  significant  areas  of 
watershed  land  at  the  time  reservoirs  were  developed,  and  have  achieved 
sufficient  protection. 
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Water  Supply  Protection  Strategy#5 

DROUGHT  MANAGEMENT 

In  the  early  1960's  and  again  in  the  early  1980' s,  major  droughts  caused  many 
communities  in  the  Northeast  to  take  drastic  emergency  measures  to  avoid 
severe  disruption  to  their  ability  to  supply  water.     These  actions,  which  in- 
cluded augmenting  water  systems  with  emergency  supplies  and  reducing  consump- 
tion through  conservation  measures,  were  often  taken  in  a  haphazard,  uncoordinated 
manner. 

In  order  to  avoid  major  social  and  economic  disruptions  in  the  future,  it  is 
important  that  communities  are  adequately  prepared  to  handle  water  shortages 
and  drought  emergencies.     The  New  England  River  Basins  Commission   (NERBC)  has 
developed  a  five-step  process  for  community  drought  contingency  planning  in  their 
1981  report  entitled,  Before  the  Well  Runs  Dry.     The  NERBC ' s  five-step  planning 
process  can  be  briefly  summarized  as  follows: 

1.  Identify  Supply  Situation  in  Relation  to  Drought 

Define  as  precisely  as  possible  the  present  day  safe  yield  of  your  system. 
Determine  the  severity  of  drought  that  your  community's  water  system  can 
currently  handle.     Define  the  normal  seasonal  relationships  between  supply 
and  demand  in  the  system.     Determine  at  what  percentage  of  normal  seasonal 
activity  the  system  is  currently  operating  at  and  how  many  days  of  water 
supply  are  left   (assuming  no  additional  inflow)  at  a  current  or  normal  with- 
drawal rate. 

Define  Goal  and  Establish  Framework  for  Sequential  Emergency  Measures 

Assess  what  losses  would  be  suffered  by  the  community  given  reduced  allo- 
cations of  water.     These  allocations  are  determined  by  the  available  water 
remaining  in  the  system  indicated  by  percent-below-normal  or  days  of  supply 
remaining.     Discuss  and  select  with  community  leaders  and  consumers  the 
critical  amount  of  supply  loss  and  related  losses  that  the  community  wants 
to  prevent.     Augmentation  of  supply  restrictions  on  withdrawals  will  typically 
be  necessary  to  prevent  such  conditions. 

2.  Assess  Supply  Augmentation  Options 

Assess  possible  measures  which  can  be  taken  to  augment  supply.  The  NERBC 
report  listed  sixteen  (16)  possible  measures  to  improve  system  efficiency 
or  increase  supply: 

To  Increase  Efficiency: 

a.  Undertake  leak  detection  and  repair; 

b.  Reduce  pressure  in  high  pressure  areas; 

c.  Transfer  surplus  water  to  areas  of  deficit   (usually  requires  change 
in  pumping  schedule) ; 

d.  Change  pattern  of  water  storage  and  release  operations;  and 

e.  Surge  and  clean  wells. 

To  Increase  Supply: 

f .  Use  surface  supplies  not  normally  used  for  municipal  use  (recreation 
ponds,  golf  course  ponds,  etc.); 
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g.  Use  reservoir  water  not  now  available   (i.e.,  dead  storage); 

h.  Develop  new  wells,  drill  deeper  wells  or  ask  users  to  drill  their  own 
wells; 

i.  Reactivate  abandoned  wells; 

j.     Use  emergency  interconnections  with  other  water  systems; 
k.     Negotiate  and  build  new  interconnections; 

1.     Use  water  from  another  community's  interconnection  if  it  is  not  being 
utilized; 

m.     Divert  from  other  water  uses  such  as  power  generation,  recreation, 

downstream  water  users  and  recharge; 
n.     Seek  emergency  relaxation  of  requirements  for  flow  release  at  dams; 
o.     Build  emergency  dams,  and; 
p.     Reactivate  abandoned  dams. 

Assess  Demand  Reduction  Options 

Assess  demand  reduction  options  including  voluntary  or  mandatory  restrictions 
on  water  use.     Flexible  approaches,  such  as  pricing  and/or  public  education, 
are  generally  initiated  in  the  early  stages  of  a  drought  management  program. 
Stricter  approaches,  such  as  use  bans  and  rationing  are  usually  reserved 
for  the  latter  stages  of  a  prolonged  drought. 

The  following  voluntary  or  mandatory  demand  reduction  options  are  also 
available : 

Voluntary  Measures: 

a.  Requests  for  conservation  from  utility  to  consumers; 

b.  Public  education  on  conservation  techniques  through  water  bill  inserts, 
school  programs,  posters,  media  coverage,  workshops,  meetings,  etc.; 

c.  Economic  inducements  to  reduce  water  use  through  pricing  mechanisms 
which  can  be  applied  to  water  systems  which  are  metered: 

(1)  Seasonal  rate  schedules — charge  a  higher  price  for  use  during 
peak  months; 

(2)  Excess  use  charge — increase  the  price  dramatically  per  unit  above 
a  specific  amount  per  billing  period   (i.e.,  an  increasing  block 
rate  structure) ; 

(3)  Penalty  charge — assess  a  flat  fee  for  use  above  a  certain  amount 
(this  fee  could  increase  if  a  user  continues  to  exceed  the  set 
amount) . 

Mandatory  Measures : 

a.     Bans  or  restrictions  on  specific  water  uses: 

(1)  Ban  non-essential  residential  uses   (i.e.,  outdoor  uses); 

(2)  Restrict  certain  commercial  uses   (i.e.,  serving  water  at 
restaurants) ; 

(3)  Discontinue  certain  municipal  uses   (i.e.,  street  cleaning,  water 
system  flushing) ; 

(4)  Restrict  certain  industrial  uses   (i.e.,  non-essential  vehicle 
washing) ; 


216 


(5)  Enforce  restrictions  by  time  of  day  or  week   (i.e.,  allow  outdoor 
watering  on  alternate  days) . 

b.  Rationing: 

(1)  Flat  percent  reduction — all  users  reduce  consumption  by  a  cer- 
tain percentage; 

(2)  Variable  percent  reduction — each  user  assessed  a  varying  percent 
reduction  based  upon  an  average  year's  usage; 

(3)  Maximum  allowance  usage — specifying  usage  per  time  period  per 
user. 

4.  Develop  Plan  for  Sequential  Emergency  Measures 

Develop  plan  of  sequential  emergency  measures  so  that  as  water  supply  drops 
below  seasonal  norms,  reduced  withdrawals  and/or  emergency  supply  measures 
will  compensate  for  the  deficit.     For  example,  drought  management  measures 
employed  in  the  early  phases  of  a  drought  may  include  voluntary  conserva- 
tion of  non-essential  uses  coupled  with  emergency  purchases  of  water  from 
neighboring  suppliers.     These  types  of  emergency  measures  may  be  activated 
when  water  supply  is  up  to  25  percent  below  seasonal  norms.     As  the  drought 
continues,  new  measures  may  include  water  bans  on  non-essential  uses,  vol- 
untary cutbacks  on  more  essential  water  uses,  and  more  expensive  supply 
options  such  as  drilling  new  wells.     These  measures  might  be  implemented 
if  the  water  supply  declines  to  50  or  more  percent  below  normal.     Under  ex- 
treme drought  conditions,  control  measures  might  include  rationing  of  resi- 
dential use  as  well  as  closing  businesses  and  schools.     Also  included  might 
be  the  tapping  of  emergency  raw  water  sources.     These  emergency  actions  are 
normally  implemented  when  the  water  supply  shortages  reach  75  percent  be- 
low normal  expectations. 

Examples  of  local  drought  management  plans  extracted  from  the  aforemen- 
tioned NERBC  report  and  the  Town  of  Amherst  are  described  more  fully  in 
later  sections  of  this  Report. 

5.  Select  Water-Saving  Hardware/Software 

Select  the  specific  water-saving  fixtures,  technologies  and  user  behavior 
changes  which  will  help  achieve  the  reductions  required  by  the  city  or  town 
experiencing  supply  difficulties.     The  following  are  examples  of  hardware/ 
software  techniques  that  can  be  used: 

a.     User  Habit  Changes 

User  behavior  changes  are  generally  the  most  effective  techniques  for 
helping  to  cope  with  short-term,  emergency  situations.     Examples  include 

(1)  do  not  use  toilet  as  waste  basket; 

(2)  shower  for  only  five  minutes;  fill  bath  only  one-quarter  full; 

(3)  do  not  continually  run  water  while  bathing,  shaving,  brushing 
teeth ,  preparing  food ; 

(4)  do  only  full  loads  of  laundry/dishes ; 

(5)  irrigate  landscape  only  when  necessary; 
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(6)  do  not  run  water  while  washing  car;  and 

(7)  fill  pool  to  level  which  minimizes  water  loss  from  splashing. 

If  the  water  shortage  becomes  more  severe,  consider  encouraging  water 
users  to: 

(8)  flush  toilet  for  solids  only; 

(9)  shower  "navy  style"   (water  on  only  during  rinsing) ; 

(10)  use  dishwater  rinse  to  water  indoor  plants; 

(11)  use  laundry  rinse  water  to  irrigate  landscape;  and 

(12)  do  not  wash  cars  or  fill  pools. 

Applying  these  actions  can  save  more  than  50  percent  of  a  household's 
total  consumption  and  can,  therefore,  be  extremely  effective  if  pur- 
sued in  a  community  or  regionwide  basis. 

b.  Water-Saving  Fixtures 

Water-saving  fixtures  are  the  most  effective  technique  for  long-term 
non-emergency  conditions . 

(1)  toilet  tank  water  displacement  devices   (e.g.,  plastic  bottles, 
toilet  dams) ; 

(2)  shower  flow  restrictors  or  low-flow  showerheads; 

(3)  faucet  aerators;  and 

(4)  hose  attachments. 

These  items,  if  installed  in  each  household  water  fixture,  can  poten- 
tially save  up  to  15  percent  of  the  water  used  in  a  typical  household. 

c.  Reuse-Recycle  Systems 

Reuse-recycle  systems  are  also  very  effective  in  reducing  household 
water  use,  however,  many  are  reluctant  to  install  them.     A  simple 
filtering  device  can  treat  laundry  water  for  such  reuses  as  lawn 
irrigation.     Other  systems  are  prohibitively  expensive  for  short- 
term  applications. 

For  commercial-industrial-municipal  water  users,  the  following  water 
hardware  and/or  operational  practices  should  be  encouraged: 

(1)  check,  regularly  for  leaks   (industry  mostly)  ; 

(2)  discontinue  street  cleaning,  fountains,  hydrant  flushing,  etc.; 

(3)  reuse  rinse  water   (industry) ;  and 

(4)  reuse  treated  waste  water  (municipality,  industry) . 

(5)  install  automatic  shut-off  valves  in  restrooms; 

(6)  install  shower  flow  restrictors;  and 

(7)  install  multiple  rinse  tanks   (industry) . 

MODEL  DROUGHT  MANAGEMENT  PLANS 

As  mentioned  in  the  preceding  section  of  this  report,  drought  management  plans 
should  delineate  specific  actions  for  supply  augmentation  and  demand  reduction 
to  be  taken  at  each  progressive  stage  of  drought  severity.     To  illustrate  this 
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phased  approach  to  the  planning  process,  two  sample  drought  management  plans 
taken  from  the  Towns  of  Manchester,  Connecticut  and  Amherst,  Massachusetts 
are  outlined  below: 


A.     Drought  Management  Plan  -  Manchester,  Connecticut 

Drought  Watch  -  Employed  when  water  levels  are  at  70  percent  of  normal 
seasonal  capacity: 

1.  Periodic  announcements  alerting  the  public  to  the  depletion  of  stor- 
age in  the  reservoirs,  current  meteorological  conditions  and  the  long 
range  outlook  from  the  National  Weather  Service „ 

2.  Alert  public  to  the  possibility  of  implementing  sequential  sets  of 
emergency  measures. 

Stage  One  -  Employed  when  water  levels  are  at  57  percent  of  normal  seasonal 
capacity,  cutback  withdrawals  from  reservoirs  by  5  percent  or  reduce  total 
system  use  by  3.8  percent. 

Option  1    Leak  detection  and  repair  which  is  estimated  to  have  a  5 
percent  or  .15  mgd    yield  in  water  savings 

Option  2    Limited  mandatory  use  restrictions 

•  alternate  day  sprinkling/outdoor  use  hour  restrictions 

•  pool  filling  by  permit  only 

•  restaurants  serve  water  on  patron  request  only 

•  change  plumbing  code 

The  above-cited  measures  are  estimated  to  have  a  3  percent  or 
.11  mgd  yield  in  water  savings. 


Option  3  Education 

•  newsletters 

•  bill  inserts 

•  reminder  items 

•  press  releases 


The  above-cited  measures  are  estimated  to  have  a  3  percent  or 
.11  mgd  yield  in  water  savings. 


Stage  Two  -  When  water  levels  are  at  40  percent  of  normal  seasonal  capacity 
reduce  withdrawals  from  Manchester's  system  reservoirs  by  about  30  percent 
or  reduce  total  water  system  use  by  20  percent. 


1.     Continue  Stage  One  actions  listed  above. 


2.     Revise  rate:     drop  minimum  use  per  billing  period  and  raise  cost  to 

$1.00  per  100  cu.  ft.  for  first  two  blocks.     This  measure  is  estimated 
to  have  a  5  percent  or  . 15  mgd  yield  in  water  savings.     Water  revenue 
increases. 


3.     Fixture  distribution  and  education  program:     This  measure  is  estimated 
to  have  a  7  percent  or  .21  mgd  yield  in  water  savings. 
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4.  Complete  outdoor  water  use  ban  which  will  add  another  .1  mgd  savings 
if  partial  outdoor  use  ban  is  already  in  effect.     This  measure  is 
estimated  to  have  a  7  percent  or  .21  mgd  yield  in  water  savings. 

5.  Implement  leak  detection  and  repair,  if  not  already  done  in  Stage  1. 
This  measure  is  estimated  to  have  a  5  percent  or  .15  mgd  yield  in 
water  savings. 

The  total  impact  of  Stage  Two  actions  is  estimated  at  20  percent  or  between 
„6  and  .7  mgd  in  water  savings. 

Stage  Three  -  Employed  at  zero  percent  of  normal  seasonal  capacity.  Reduce 
water  withdrawals  from  Manchester's  system  reservoirs  by  100  percent,  and 
reduce  total  system  use  by  70  percent. 

1.  Ration  residential  users  to  45  gpd  and  require  approximately  10  percent 
water  use  reductions  by  commercial,  industrial  and  municipal  users. 
Anticipated  water  savings  include : 

.875  mgd  residential 

.085  mgd  commercial/industrial/municipal 
Total  .96    mgd  or  a  potential  30  percent  water  savings 

2.  Leak  detection  and  repair  from  Stage  2.     This  measure  is  estimated  to 
have  a  5  percent  or  .15  mgd  yield  in  water  savings. 

3.  Connect  Manchester's  north-south  system.     This  measure  is  estimated  to 
have  a  50%  or  1.6  mgd  yield  to  the  community. 

4.  Continue  education  and  fixture  distribution  programs  to  assist  users  in 
reducing  water  use.     No  appreciable  water  savings  is  anticipated. 

The  total  impact  of  Stage  Three  actions  is  estimated  at  2.7  mgd. 

B.     Water  Shortage  Contingency  Plan  -  Amherst,  Massachusetts 

Objective 

It  is  the  objective  of  the  Town  of  Amherst,  higher  educational  institutions, 
public  schools  and  the  business  community  to  reduce  water  consumption  in 
the  event  of  a  water  shortage. 

Staged  Action  Plan 

A  staged  plan  has  been  prepared  by  the  aforementioned  agencies  following 
a  series  of  discussions  and  meetings.     The  resulting  contingency  plan  has 
been  developed  so  as  to  be  applicable  during  1981  and  subsequent  years. 
The  following  actions  shall  be  taken  as  necessary: 

Stage  One:     Standard  Operating  Procedure 

Under  normal  conditions,  water  conservation  should  be  encouraged  as 
standard  ongoing  policy.     Every  summer,  Amherst  residents  should  be 
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reminded  how  and  why  to  conserve  water.     The  Town's  water  supply  situ- 
ation should  be  widely  publicized. 

Town  of  Amherst  Responsibilities  -  Stage  One: 

a.  Publicize  regularly  Amherst's  water  supply  situation. 

b.  Encourage  water  conservation  by  individuals. 

c.  Promote  and  install  water  conserving  equipment  wherever  and  when- 
ever applicable. 

d.  Maintain  equipment  so  that  water  is  not  wasted. 

Stage  Two:     Formal  Declaration  of  a  Drought  Watch 

When  it  is  clear  that  a  water  supply  shortage  exists,  there  will  be 
a  formal  announcement  of  the  shortage  at  a  press  conference  by  Town 
of  Amherst  officials.     Residents  will  be  urged  to  conserve  water  and 
a  list  of  water-saving  measures  will  be  issued.     Appropriate  portions 
of  the  contingency  plan  for  a  worsening  water  supply  situation  will  be 
presented. 

Town  of  Amherst  Responsibilities  -  Stage  Two: 

a.  Formal  declaration  of  a  "drought  watch"  at  a  press  conference,  out- 
line appropriate  portions  of  the  drought  contingency  plan. 

b.  Issue  and  distribute  list  of  water-saving  tips. 

College  and  University  Responsibilities  -  Stage  Two: 

a.  Notify  all  students,  staff  and  faculty  through  appropriate  channels 
of  water  shortage  and  encourage  conservation. 

b.  Prioritize  repairing  leaks  and  monitoring  water  use  to  locate  ab- 
normally high  water  use. 

Public  Schools  Responsibilities  -  Stage  Two: 

a.  Distribute  list  of  water-saving  tips  published  by  local  restaurants. 

b.  Notify  all  employees  of  water  shortage  and  encourage  conservation. 

Stage  Three:     Implement  Ban  on  Select  Outdoor  Water  Uses 

Implement  a  mandatory  water  use  ban  for  lawn,  park  and  ballfield  water- 
ing, vehicle  washing,  window  washing,  and  refilling  of  swimming  pools 
when  reservoirs  drop  to  a  pre-determined  level.     Swimming  pools  can 
be  "topped  off"  but  cannot  be  filled  when  empty. 

Town  of  Amherst  Responsibilities  -  Stage  Three: 

a.     Implement  mandatory  water  ban  on: 

(1)  lawn,  park  and  ballfield  watering 

(2)  vehicle  washing 

(3)  window  washing  with  water 

(4)  filling  swimming  pools 
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b.  Request  all  Amherst  residents,  institutions  and  businesses  to  do 
what  they  can  to  conserve  water  while  maintaining  services. 

c.  Provide  "Please  Conserve  Water"  signs  for  all  public  bathrooms. 

College  and  University  Responsibilities  -  Stage  Three: 

a.  Comply  with  mandatory  outdoor  water  use  ban. 

b.  Comply  with  conservation  request. 

c.  Post  notices  provided. 

Stage  Four:     Request  for  Emergency  Water  Supply  From  other  Communities 

The  Town  of  Amherst  will  do  everything  possible  to  obtain  additional 
water  from  outside  sources  of  supply  before  requesting  procedural 
changes. 

Stage  Five:     Reduction  of  Less  Essential  Water  Use 

These  actions  require  three-day  prior  notice.     Notify  all  Amherst  resi- 
dents by  mail  that  a  severe  water  shortage  exists.     Significant  pro- 
cedural changes  by  business,  residential  and  institutional  sectors  to 
reduct  water  consumption  while  maintaining  services. 

Town  of  Amherst  Responsibilities  -  Stage  Five: 

a.  Notify  all  Amherst  residents  by  mail  of  a  severe  water  shortage 

b.  Implement  step  #5,  request  that  procedural  changes  by  all  community 
sectors  be  made  to  reduce  water  consumption.     Actions  require 
three-day  prior  notice. 

College  and  University  Responsibilities  -  Stage  Five: 

a.  Appropriate  publicity  including  dormitory  meetings 

b.  Shutdown  of  selected  once-through,  water  cooled  units 

c.  Batch  process  water-using  garbage  disposals   (or  eliminate  use) 

d.  Use  of  paper  goods  in  dining  commons 

e.  Either  turn  off  hot  water  to  gyms  or  shut  off  gym  showers 

f.  Reduce  water  temperature  in  residential  areas 

Restaurant  Responsibilities  -  Stage  Five: 

a.  Post  water  shortage  notices  provided  by  Town  of  Amherst 

b.  Reduce  once-through,  water  cooled  air  conditioning  during  non- 
peak  business  hours 

c.  Use  paper  goods  on  voluntary  basis 

d.  Shut  down  of  selected  once-through,  water-cooled  units. 

Stage  Six:     Elimination  of  Selected  Services 

The  principal  administrative  officers  from  the  higher  educational  insti- 
tutions and  leaders  of  the  business  community  will  meet  with  Amherst 
officials  to  determine  appropriate  actions. 
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Town  of  Amherst  Responsibilities  -  Stage  Six: 

a.     The  Amherst  officials  will  meet  with  key  business  leaders  and  edu- 
cational officials  to  determine  actions  to  eliminate  certain 
services  which  are  in  whole  or  part  water  dependent. 
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IV.  Appendices 


APPENDIX  A 


SOURCES  OF  DATA  -  WATER  SUPPLY/DEMAND  PROJECTIONS 

The  water  supply  and  demand  projections  outlined  in  this  report  for  each  city 
and  town  addressed  were  obtained  from  several  sources  including: 

1.  "Water  Supply  Elements"  -  a  series  of  1979  questionnaires  completed  by 
each  municipality  and  returned  to  the  Massachusetts  Division  of  Water 
Resources. 

2.  The  Massachusetts  Water  Resources  Commission,  Division  of  Water  Resources, 
which  has  prepared  numerous  river  basin  studies  and  water  demand  projections. 

3.  The  Massachusetts  Department  of  Environmental  Quality  Engineering  -  annual 
municipal  consumption  reports  and  water  distribution  system  data. 

4.  "Water  Supply  Management  and  Projection  Questionnaire"  -  administered  in 
personal  interviews  during  1982  by  LPVRPC  staff  to  supplement  and  update 
data  contained  in  the  1979  "Water  Supply  Elements"  described  above. 

5.  Follow-up  review  and  confirmation  of  data  collected  from  municipal  officials 
and/or  their  consultants. 

SUPPLY  AND  DEMAND  SUMMARY  AND  PROJECTIONS 

A  water  supply  and  demand  summary  has  been  prepared  for  each  community  contain- 
ing data  on  total  population,  population  served  by  public  water,  per  capita 
consumption,  average  daily  demand,  maximum  daily  demand,  safe  yield  of  supplies, 
number  of  services  and  meters. 


Year 
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These  data  were  developed  using  the  following  sources  and  procedures: 


Population:     The  1980  population  data  was  obtained  from  the  U.S.  Census  Bureau. 
The  1990  and  2000  population  projections  were  developed  by  the  Lower  Pioneer 
Valley  Regional  Planning  Commission. 

Percentage  of  Population  Served:  This  figure  represents  the  best  possible  es- 
timate of  population  served  by  public  water  presently  and  in  the  future.  This 
data  was  obtained  from  municipal  water  departments  and  private  water  companies. 

Per  Capita  Consumption:     Total  annual  municipal  consumption  figures  were  ob- 
tained from  the  Department  of  Environmental  Quality  Engineering  and  were  divided 
by  365  days  and  then  divided  by  the  total  population  served  (i.e.,  GPCD  =  Gal- 
lons Per  Capita  Per  Day) .     Per  capita  consumption  was  assumed  to  remain  con- 
stant through  1990  and  2000. 

Average  Day  Demand:     Per  capita  consumption  was  multiplied  by  the  population 
served  in  1980  and  the  population  projected  to  be  served  in  1990  and  2000  to 
obtain  the  Average  Day  Demand  (ADD) .     It  should  be  noted  that  these  projections 
are  based  on  population  growth  only  and  do  not  attempt  to  take  into  account 
any  possible  large-scale  industrial  or  commercial  growth. 

Maximum  Day  Demand:     The  1980  Maximum  Day  Demand   (MDD)   figure  was  obtained  from 
municipal  estimates  contained  in  the  1979  "Water  Supply  Elements".     Based  on 
the  1980  figures,  a  MDD/ADD  ratio  was  developed   (see  below) .     The  1990  and  2000 
Maximum  Day  Demand  figures  were  developed  by  multiplying  the  1990  and  2000 
Average  Day  Demand   (ADD)   figures  by  the  MDD/ADD  ratio. 

MDD/ADD  Ratio:     The  1980  Maximum  Day  Demand  figure  was  divided  by  the  1980 
Average  Day  Demand  figure  to  obtain  a  ratio.     This  ratio  was  assumed  to  be  a 
constant  for  each  municipality  and  was  used  to  develop  the  1990  and  2000  Maxi- 
mum Day  Demand  figures  used  in  this  report. 

Safe  Yield:     These  figures  represent  the  best  available  estimate  of  the  appli- 
cable municipal  water  department  or  private  water  company.     Safe  yield  is 
generally  calculated  for  surface  water  based  upon  drainage  area  and  reservoir 
storage  area.     Safe  yield  represents  the  amount  of  water  which  can  be  safely 
drawn  from  a  source  during  drought  conditions.     For  groundwater,  safe  yield  is 
generally  calculated  by  multiplying  transmissibility  by  available  water  by  a 
safety  factor. 

It  should  be  underscored  that  safe  yield  figures  for  Pioneer  Valley  communities 
served  by  the  Metropolitan  District  Commission   (MDC)    (i.e.,  Chicopee  and  Wil- 
braham) were  estimated  based  upon:     MDC's  transmission  line  capacity  for  the 
Chicopee  Valley  Aqueduct  of  21  mgd;  South  Hadley  Fire  District  #1  contract 
limit  of  3.8  mgd  for  MDC  water;  and  1980  Average  Day  Demand  figures  for 
Chicopee  and  Wilbraham.     The  LPVRPC  estimates  are  as  follows: 

Pioneer  Valley  Communities  Served  by  the  MDC  Chicopee  Valley  Aqueduct 

Average  Day  Demand      Percentage   (%)  of  Total        LPVRPC  Est.  Safe  Yield 

Chicopee                 10.19  mgd                             92%  15.8  mgd 

Wilbraham                   .84  mgd                               8%  1„4  mgd 

Totals                 11.03  mgd                            100%  17.2  mgd 

South  Hadley  Fire  District  #1   (MDC  contracted  Safe  Yield)                3.8  mgd 

Total  MDC  Chicopee  Valley  Aqueduct  line  capacity  21.0  mgd 
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Services  and  Meters:  These  data  were  obtained  from  municipal  water  departments 
or  private  water  companies. 


Surplus  or  Deficit:     Surplus  or  deficit  figures  were  calculated  by  subtracting 
either  Average  Day  Demand  or  Maximum  Day  Demand  from  Safe  Yield.     For  commun- 
ities which  receive  50  percent  or  more  of  their  water  supplies  from  surface 
reservoirs,  Average  Day  Demand  was  subtracted  from  Safe  Yield.     For  communities 
which  receive  50  percent  or  more  of  their  supplies  from  groundwater  wells,  Maxi- 
mum Day  Demand  was  subtracted  from  Safe  Yield  because  groundwater  sources  do 
not  have  sufficient  storage  capacity  to  meet  maximum  demands. 
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APPENDIX  B 


SUMMARY  OF  DRINKING  WATER  TESTING  IN  MASSACHUSETTS 


Type  of  Contaminant 
Tested 


Type  of  System 
Tested* 


Frequency  of 
Testing 


Bacteria 


Turbidity 


Inorganic  Chemicals 
(includes  nitrate, 
arsenic,  barium, 
cadmium,  silver, 
chromium,  lead, 
mercury,  selenium, 
fluoride  and  sodium) 


Community  water  systems 
Non-community  water 


Community 
Non-community 

Community  -  surface 
Community  -  ground 
Non-community  (nitrate 
and  sodium  only) 


Monthly 
Monthly  or 
Every  3  months 

Daily 
Daily 

Yearly 

Every  3  years 
Every  3  years 


4.     Volatile  Organic 

Chemicals  (includes 
tetrachloroethylene , 
trichloroethy lene , 
others) 


Community  -  ground 
Community  -  surface 


1981,  Periodic 
1982-3,  Periodic 


5.  Trihalomethanes 


Non-volatile  Organic 
Compounds  (includes 
chlorinated  hydro- 
carbons and  chloro- 
phenoxys ) 

Radiological 
(includes  radium, 
radiation  levels) 


Community  -  over 
10,000  population, 
with  chlorinated 
supply 

Community  -  surface 
Community  -  ground 


Periodic 


Community 


1982,  Every  3  years 
as  needed 


Every  4  years 


8.     Hardness,  Alkalinity, 
pH,  Color,  Odor 


Community  -  surface 
Community  -  ground 


Yearly 


*Note :     Community  water  systems  are  defined  by  DEQE  as  those  municipal  or 
private  systems  which  serve  at  least  25  persons  year-round.  Non- 
community  systems  serve  people  on  a  sporadic  basis   (e.g.,  restaurants, 
campgrounds) . 


Source  of  Data: 


Massachusetts  Department  of  Environmental  Quality 
Engineering 
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WATER  SUPPLY  RESOURCES  in  the  Pioneer  Valley 
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 Reservoir 

Watershed  Boundary 


GROUNDWATER  AVAILABILITY 


CONTAMINATION  SOURCES 

▲    Active  Landfill 

A    Closed  Dump  or  Landfill 

■    Salt  Storage 

+    Hazardous  Waste  Site  or 
Surface  Impoundment 

□  Junkyard 

^   NPDES  Discharge 

National  Pollutant  Discharge 
Elimination  System 


Moderate  to  High  Potential 

Includes  areas  underlain  by  Stream  (Glaciofluvial)  and  Lake  (Glaciolacustrine) 
deposits  of  predominantly  coarse  and  fine-grained  stratified  drift  with  moderate 
to  high  saturated  thickness.  (Aquifers  and  Recharge  Areas) 

Moderate  Potential 

Includes  areas  underlain  predominantly  by  fine-grained  stratified  drift  deposits 
with  moderate  saturated  thickness.  (Aquifer  Recharge  Areas) 

Low  Potential 

Includes  areas  underlain  predominantly  by  till  deposits. 


Scale:  1  in.=6,000  ft. 
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||        Prepared  by  the  Pioneer  Valley  Planning  Commission,  December  1983 
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The  data  presented  in  this  map  has  been  compiled  from  U.S.  Geological  Survey  data,  illustrating  areas  of 
groundwater  availability,  and  Massachusetts  Department  of  Environmental  Quality  Engineering  data,  illustrating 
water  supply  sources,  watershed  areas,  and  waste  sources.  The  purpose  of  this  map  is  to  provide  a  regional 
overview  of  surface  and  groundwater  supply  resources,  which  can  be  used  as  a  general  guide  for  communities 
in  the  development  of  mechanisms  to  protect  the  quality  and  quantity  of  these  water  supply  resources. 

The  preparation  of  this  plan  was  financed  in  part  through  a  water  quality  planning  grant  from  the 
Massachusetts  Department  of  Environmental  Quality  Engineering. 
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